O noaxoae K M3y4eHUIO TSKeJIbIX ABAPUI KAHAJBHBIX KHISIIUX PEAKTOPOB (B OCHOBHOM IIPH HX Neperpese
OCTATOYHBIM TemioBbiieaennem). A Kpamepos, JI.A. Muxaiijaos, PHII «KypuaToBckuii HHCTHTYT».

AHHOTANNSA

AnHanu3 HeOpMaILHOTO U3yUYeHHUS] MBICIUMBIX TsDKeNbIX aBapuit PBMK nokasan crienuduieckyto BO3MOKHOCTb U
LeJIeCO00pa3HOCTh YIPOIEHHOTO ParMaTHYeCcKoro MoX0/1a, O3BOJISIONIEro N30exkKaTh HEe0OX0JUMOCTH
nogpoOHOTro N3yueHus pa3sutusi TA riry0oKo B 00J1aCTH TSXKETBIX TOBPEXKICHUI aKTHBHOM 30HBI (YTO HEM30EKHO
JUTS KOPITyCHBIX peakTopoB Tiia BBOP u npu ¢popmanuzoBanHOM akagemudeckoM noaxone k TA).

Vmeetcs BBy BOBMOXKHO OoJ1ee MosHas ()eHOMEHOIOTrHYecKast SICHOCTD KIIIOUEBBIX MPOLIECCOB ¥ MacIITab0B
BpeMeH u nocnencteuii TA,

-BBIBJICHHE Y3KUX HESCHBIX MECT C HEOOJIBIIMMH 3aracaMy 10 HEPUEMIIEMBIX MOCJIEACTBHUN, OIpeeieHne 3a1a4
COOTBETCTBYIOIINX YACTHBIX KOJAOB M HEOOXOANMOTr0O MUHMMYMa JIocTYNHbIX nproputeTHbix HUOKP; n/umn
-KOHCEPBAaTUBHBIN "00X01" 3THX MECT, OTIpEe/IeIICHNE U OIIEHKA JOCTYIIHBIX Mep OcIalIeHns] IPUYMH U MTOCTIeICTBIHA
TA.

OTOT MOJIX0/1 BO3MOKEH B CHITy BaxHBIX ocobeHHocTeit PEMK (ciiaboe camoramenne peakiuu AeieHusl, BBICOKas
TEIIOEMKOCTH 30HbI, MEXaHN3MBI TTOIIEPETHOTO OTBOJA OCTATOYHOT'O TETIOBBIACIICHUS U T 1), ICMAOIINX
HEaKTyaJbHBIM M3Y4EHHE BBICOKOTEMIIEPATYPHOTO KOPHyMa M MO3BOJISIOIINX OCTATHCSI B OCHOBHOM BOIN3U
MOrpaHuvHOM 001actu mexay "undamage and damage core".

Ha 6a3e 1mojo6H0# U1€0I0THH U HAKOTUIEHHOTO OIIBITA B 3TOM KIIIOUE paHee ObUIN BBIAEIEHBI IPHOPUTETHBIE THITHI
MIOTCHIIMATIBHO OTIACHBIX aBapHil M jajee:

B 1-0i1 wactu (rnaBsl 1 1 2) OCHOBHBIE TPYIITBI aBapHid KPATKO OLIEHEHHI C YKa3aHHBIX MO3UIUI U TPeIIoKeHa
MUHUMM3UpoBaHHas Marpuua npuoputetHsix HUOKP nns Banuparun orieHok U pacueTHbIx kooB 3I1A PBMK.

Bo 2-0if yacTu (rn1aBsl 3,4) B paMKax YIpOLIEHHOTO IIParMaTHYecKoro Mmoaxo/a BKpaTie 00CyXIeHbI Ha0op,
crierdrIecKue 3a1a41 ¥ aKIEHTH! PaCUETHBIX KOJOB M BO3MOXHBIX HCTOYHUKOB JAHHBIX JUTA UX BaJHJALlUH.

B 3-eit vacTtu (T7aBHI 5,6,7) IpHUBEICHBI KPATKUI aHAIN3 U CPAaBHEHHWE MaJIOOCBEUICHHBIX MOKa MPOCKTOB -
BO3MOXXHBIX UICTOYHHUKOB JaHHBIX O ITIOBECACHUU TBC s YCJIOBUAX NJIUTCIIBHOT'O aBapHﬁHOFO OCYHICHHA U OCTATOYHOT' O
TEIUIOBBIJICJICHUSI:

B Kanaze na peaxrope NRU Ha Monenu c6opku PWR momHOM mimuHET;

-Ha KOopoTKoi Mozenu coopku TB310B PEMK B nerne peaxropa UI'P ;

-Ha HatypHoli 06ny4yenHoit TBC PBMK B Oacceitne Boiaepikku 3/010ka Ha Crenne MuTerpansubix MccnenoBanuit TA
- CUUTA.



O noaxojae K M3y4eHUIO TSKeJIbIX ABAPUI KAHAJBHBIX KHISIIUX PEAaKTOPOB (B OCHOBHOM IIPH HX Neperpese
OCTATOYHBIM TEILIOBBIICICHUEM).

BBenenue

Kananbubsie YI'P Tuna PEBMK umMeroT takue e TErIOHOCUTENb M TOIUIMBO (ITyYKH TBAJIOB C TaOJIETKaMH
c1ab0000raneHHON IByOKHCH ypaHa B TpyOKax M3 CIUlaBa IIMPKOHUS) KaK Y KOPITyCHBIX JIETKOBOJHBIX pEaKTopax, HO
00J1a/1a10T Ba)KHOW clenMUKOIl TS/KeIbIX aBaPHii, B YaCTHOCTH:

-ciaboe caMoralieHHe peakiuy JIeJICHNUS;

-CHJIBHBIN TETIIOOOMEH C MEKKaHAIBHBIM 3aMEJIUTENIEM X BO3MOKHOCTH IIOTIEPEYHOTO "pagraibHOro” 0TBOIA
OCTaTOYHOTO TEIUIOBBIACICHUS U3 aBapUIHO OCYIIEHHBIX KaHAJIOB B TpaUT M HEOCYIICHHBIE KaHAJIBI H\WJIH
paccesiHUs 4acTH Teria B MacCHBBI OMO3aIIUTHI U OKPYKAIOIIYIO Cpey MOMEICHNH;

-0CEBOI1 Ter1o 1 MaccooOMeH B mape 0e3 3aMKHyToro koHrtypa ero ELl , Biustomuii Takke Ha yCIOBHS IIAPOBOTO
roJofaHus napouupkonueBoit peakiun (I1LIP);

-mHHEbIe ydky TBC B kaHanax , B MaccuBax rpaduTa U OMO3aIUThl C [JUIMHHBIMUA KOMMYHHKAIHSIMU 110/IBOJA U
OTBO/Ia TETJIOHOCUTEJIS B BEHTUIMPYEMOM BO3/IyX€ MOMEIICHUI pa3BOIKH TEINIOHOCUTEINS MO KaHaJlaM;

-OIIaCHOCTb Pa3pyILICHHs TPaHUIbl peakTopHOro npocrpanctsa (PIT) npu runoreTnyeckoM MHOKECTBEHHOM Pa3phIBe
kanaimoB (MPTK).

-HapyIIeHne/ocaadaeHne oo1eil NpHYMHBI pa3pbiBa IPYNIbI KaHATOB (TAKOH KaK CTarHalys pacxoa BOIbI W
JIOKaJIbHBIN POCT MOLIHOCTH 0e3 cOpoca A3) npu pa3pbiBe MepBoro(bix) U3 HUX.

B pesynbrare pernomenonorus u Baxusle ctaand TA PEMK cuimsHO OTIMYaroTCsS OT TAaKOBBIX ,
OTKpPHUCTAIUTN30BaBIINXCA B TA KOPIyCHBIX peakTopoB; Hanpumep, cmaouu TA ¢ BBOP:

1. oxmxoxenue\masienne TBC,

2. TpeXMEpHBII KOPUYM B KOP3UHE aKTUBHOW 30HBI,

3. ero mpophIB B BOJLy B THHIIE KOPITycCa , OITACHOCTH PEaKINH ¢ BOJOH 1 IIeperpeBa\liporIaBiIeHus] THALIA,

4. momaganye KOpuyMa B IIOMENICHHS (a. TPHU BEICOKOM JaBJICHHH, 0. IPW HU3KOM JaBJICHUH) U yAEp’KaHHUE B
KOHTallHMEHTE.

Taxk craguu 2-4 MOTyT OBITH MHOTO MeHee akTyanbHbIME Uit PEMK, uem st BBOP, na u 1-as cragus uMeeT B
PBMK Baxkable ocobeHHocTH [1].

B utore B PEMK TpysHO onupaTbest Ha 00IbIIONH MUPOBOH OMBIT KOJMUECTBEHHOTO U3y4YeHust TA, 1 B yCIOBHAX
OTPaHUYCHHBIX PECYPCOB HEOOXOIMM MOCHIBHEIA MparMaTH4ecKuii moaxoa (BMeCTO aKaJeMHYeCKOr0 CTPEMIICHUS
K [TOJTHOMY 3HaHHIO).

Hmeercst BBUY BO3MOXKHO Oosiee mosiHasi ()eHOMEHOJIOTHYEeCKasl SICHOCTh KIIOYEBBIX MTPOIIECCOB M MaclITaboB
BpeMeEH u nocaeactBuii TA,

-BBIABJICHHE Y3KHX HESICHBIX MECT C HEOOIBIINMH 3a1acaMU JI0 HEIPHEMIIEMBIX TTOCIICACTBUH,

-KOHCEPBATUBHBIN "00X01" 3THX MECT, OIPEIeTICHNE U OIIEHKA JOCTYIHBIX Mep 0cIa0IeHNs IPUYHH U MOCIESICTBUHA
TA,

-BBbIJICJICHHE U TPOBEJIEHNE MUHUMYMa JIOCTYIHBIX TPHUOPUTETHBIX UCCIIETOBAHUM.

BaxHbIi1 KOMITIOHEHT TAaKOH YIPOIIEHHOH MparMaTHYHON METOIOJIOTHH TaKOB - OJaronaps yrmoMsHyTON CrieupuKe
PBEMK Bo MHOTHX ciTydasix HE00X0MMO M MOYKHO M30eXaTh Iepexo/ia B 001acTb GOJIBIINX pa3pyIIeHUH aKTUBHOM
30HBL, OCMABAACH 8 NPedenax NPUMEHUMOCHU Q080AbHO XOPOUO 8ANUOUPOBAHHBIX KOOO8 (cM.2n.3)

Janee umeercst BBUY 10100HBII IparMaTH4eCKUi NOAX0; ITPYU 3TOM CHCTEMATH4YeCKUi (OopMaln30BaHHbIH HAOOp
TA u 3IIA 3ametro 6omnsie aiust PEMK, vem s BBOP u3 3a 1omomHUTENBHO BRIACICHHOTO CIIETH(PHIECKOTO
Oapbepa 3ammThl (kanana u PII) u

-pa3Horo Macmrada BOBJICYEHHOW B aBapUIO YaCTH aKTUBHOM 30HBI: KaHaJl, rpynina kaHaioB ogHoro PI'K, kanaisl
OJTHOM METIH OXJAXKACHUS U BCE KaHAJIBl PEaKTopa.

Jus ynipornerust popmanuzoanusiid Habop 3[IA/TA PBMK pedyyuposan anekBaTHO 03HAUSHHBIM LEJSIM JI0 ABYX
KitaccoB [2]:

1.TA, pa3BuBaomuxcs Ha MOIIHOCTH (6 rpynn aBapuii) u

2. TA, pa3BHBalOIIUXCS NOCJIe MJIylIeHus: peakTopa (9 rpymnm).

[Tpopaborana ¢penomeHonorust TA, UMEIOTCS U IPOBOJATCS OLEHKU M PACUEThl aBapuil, KOTOpPBIE CIIOCOOCTBYIOT
BBISBJICHUIO M 0OOCHOBBIBAIOT OTOOP YKa3aHHBIX HIDKE B TJ1.1 "mproputeTHbIX" TA U mpo0i1eMbl/aKIeHTHI 3a1a4
COOTBETCTBYIOIIUX PACYCTHBIX KOJIOB, CM. paboTHI [1-5] m apyrue.



B 1-oii wactu (rnaBsl 1 1 2) OCHOBHBIE TPYIITEI aBapHH KPATKO OLICHEHBI C YKa3aHHBIX TIO3UIMH 1 IPeUIoKeHa
MUHUMH3HpOoBaHHas Marpuna npuoputetHeix HUOKP s Banmumanum onenok rinasaeix 3[TA PEMK.

Bo 2-oi#f wacTtu (rmaBsl 3,4) B paMKax yIPOIIEHHOTO MParMaTHYECKOro MOAX0/1a BKpaTIe 00CyKIeHBI Habop,
crieudryecKue 3a1a4u ¥ aKLIEHTHI PACUETHBIX KOJOB U BO3MOXHBIX HCTOYHUKOB JaHHBIX JUIS UX BaJHJALUH.

B 3-eif wacTu (ry1aBbl 5,6,7) MprUBeEHBI KpaTKHE TaHHBIC M CPAaBHEHHE MAaJOOCBEICHHBIX HCTOUYHUKOB TAHHBIX :
MPOEKTOB M3ydeHus moseneHnd TBC B yCIOBUSX IMUTETHFHOTO aBAPUITHOTO OCYIICHUS M OCTATOYHOTO
TEIUIOBBICIICHHS.

OTO MO3BOJISIET, B YACTHOCTH, BUAETh MecTo TA ¢ amuTensHbIM neperpeBoM TBC ocTaTOUHBIM TEIIOM, U MECTO
COOTBETCTBYIOIINX MOJHOMACIITAOHBIX OMBITOB M opuruHaNbsHOTO Crenna Muterpansupix MecnenoBanuit TA
(CHUUTA) Bo3mosxHOTO Omaromapst ocodbeHroctsiMm PEMK.

3TOro TUna, Ho MHOTO OoJiee JaJIeKUe OT HATYpPhI U Toporue 0oJiee MPere3nOHHbBIE OIBITHI Ha IKCIIEPUMEHTAIbHBIX
cOopkax MoyHOH JUIMHBI 1TpH Beicokoi Temneparype (FLHT tests) npoBoamnucs Ha peaktope NRU B Kanane .
Onn u CUUTA, a Takke BO3MOKHOCTH HCIONB30Banus peakropa UI'P ms momyuenns nanaeix o TA PEMK u
paccMOTpEHBI B TPEThE YacTH paboThI.

i1 1. Xapakrepuctnku ocHoBHBIX rpynn 3IIA/TA PEMK

1. Ha MomHoOCTH pa3BHBAKOTCS M CYIIeCTBEHHBI

caenyromue 3anpoexkTHsle apapuu (3I1A):

1.1 IToteps pacxolia B OTHOM KaHaJIE;

1.2 TloTeps momauu Boabl o ocHOBHOMY IyTH n3 HK B 0MH rpynmoBoii KOJUIEKTOp IpH BHEIPEHHOM CHUTHAJIE B
6ok A3 ;

1.3 YacruuHas notepsi 0TBO/A Iapa B KOHAEHCATOp TypOUHEI ¢ HecpabaThiBaHHEM A3 10 IIEPBOMY CUTHAITY U
otkazoM bPYK;

1.4 Tloctymupyemsie aBapuu tuna ATWS;

1.5 PeaktuBHOocTHBIE aBapuu (PHA).

B ceéa3u ¢ npobnemamu ux usyuenus ModiCHO pe3oMUPOBAmMy:

[To n.1.1 (IToTepst pacxona B 0THOM KaHaJie)

PacueTHbIe KOZBI TOCTATOYHO COTJIACYIOTCS C MMEBIIMMHUCS CITydasiMU TTOJ0OHOTO POAA; TIOCIEICTBUS 3aBEIOMO
HEeKaTacTpo(HUYHBI. PacyeTHBIM M\WIIH OIIBITHBIM ITyTEM MOXHO YTOYHHTH/OLIEHUTH HEKOTOPbIE IIOKa HeOOLCHEHHbIE
aCIIeKThl KakK TO:

-pOJIb 33I€P>KKH PA3pyLICHHs KaHANa;

-pOJTb BBIXOJ]a aKTUBHOCTH C YTEUKON TpH KpuTHIeckoM dactuaHoM paspeiee (KUP) HBK, xoraa naBneHue B
CEUCHUH Pa3pbIBa NMaACT A0 ypoBHs aaBneHus B bC.

[To m.1.2 (ITorepst mogaum Boasl n3 HK B ogun PT'K)
JlocTaTo4HO TPYJHO BaIMAUPOBATH yUET BIUSHUS 0)KUIAEMBIX B 3TOM MAJIOBEPOATHOM CIIydae MOKaHAIBHBIX
KonebaHuit pacxonoB Ha Temneparypy TBC, neperpes nmapa u KaHajIOB, XOTSI JOCTaTOYHO SICHO, YTO COXPaHSIOIIUICS
Gaitnaccublid pacxos Boabl B PI'K uepes komtexktop CAOP uckitouaer OpIcTpoe HACTYIUICHHE TSXKEIIBIX OCIEICTBHH.
C npyroii ctopons! BHenpenne A3 1o npusHakam manenns pacxona B PI'K w3 HK Bmomse moctymHo, u Torna
omacHocTH neperpesa TBC u kaHaoB BooOIIe cHUMarOTCs. BeposTHOCTh ke motepu pacxona B PIK
TIOCJISYIOIIETO MOCTYIMpyeMoro HecpabaThiBanus A3 (TOCe ero BHEAPEHUS) JOCTATOYHO Majia, YUUTHIBas
OILICHEHHBIE BpEMs Pa3BUTHS M OTPaHUYCHHBIN MacTad MOCIEACTBHH .

[To n.1.3 (YacTu4uHAasi MOTepPsi 0TBOJA Napa B KOHAeHCATOPbI) PacyeTHO-METOI0IOTHUECKH 3Ta aBapus He
COJICP)KUT CEPHE3HBIX NMPOOIIEM U BITOJIHE TIOKPBIBAETCS CYIIECTBYIOIMMHU cucTeMHbMu TT' /] komamu yiydmenHon
OIICHKH.

[To cymecTBy BeposTHOCTD ee Hu3Kas (HemoHoe npukpeitie CPK obenx TypOuH, HarpuMep, BCISACTBHE pOCTa
4acToThI ceTu ¢ "Hegoxonom" nanenus nocie CPK mo ycraBku A3 + otka3 A3 mo pocty nanenus B bC + otkas
BPYK), u Meps1 ycTpaneHus onacHoctH nepeornpeccoBkd KMIILL sicubr; nepexo/ B 001acTh pa3pylieHHi aKTUBHOM
30HBI ¥ HECTIPABEUIMBOCTH U3BECTHBIX KOJOB HE JOCTUTACTCSI.



ITo n.1.4 (ATWS) HanexxHocTh pac4eToB M OLIEHOK BPEMEH M MacIITa0OB IEPErpeBOB aKTUBHOM 30HBI M OOJIBIINX
Ppa3pyIIeHuil Py MOCTYIUPYEMOM OTKa3e 3arIyIIeHUs peakTopa , HECMOTPs Ha JOCTIDKEHIE MHOTHX YCTaBOK A3
IIOCTIE OTHOCHUTEIHHO BEPOSATHBIX MPOEKTHBIX aBAPHH (TaKUX KaK MOTEPs CIIIOBBIX COOCTBEHHBIX HYK[ FIIH ITOTEPS
KOH/JIEHCAIIMH T1apa WU MOTePs MUTATENbHON BOBI WK TIoTeps nojgaun BoAsl ot ['TIH) ,

olpeziessieTcst TOYHOCThI0 3-/] pacyeToB kKoneOaHMi pacXoa0B, MONMAIaHUs B KPU3KC, 3aKPU3UCHON TEIUIOOTIauH,
pocTa TeMIepaTyp TOIUTUBA U COOTBETCTBYIOIIETO CHIKEHHUS MOIIIHOCTH - ""caMoramieHus" peakropa. 9T1a TOYHOCTb
ITOKa HESCHA, U TIPH MOJIOKUTEIHHOHN ITapOBOil PEaKTHBHOCTH BO3MOXHBI HACTOIBKO OBICTpPBIC M OOJIBbININE
LIOBPEI/ICHHS, YTO MX JIETAIN3AIMS MOXKET ObITh M MaJI0 aKTyallbHO. [1oaTOMy Hy»Ha BTOpas HezaBucumas A3,
YTOOBI C JIOJDKHOW HaJIe)KHOCTHIO UCKITFOUUTH HesarnymieHue peakropa. (B 5-m 3\6imoke KADC naposoit addekr
HETIOJIOXKHUTENEH , U CHTyalns MOXET OBITh CYIIECTBEHHO JYHIIE).

3ameuanue: B PEMK nornorutenu CY3 paboTaroT B JIETKUX yCIOBHAX (XOJIOAHAS BOJA HU3KOTO AABJICHUSA) , YHCIIO
He3aBUCHMBIX KaHasioB CY3 BEJMKO , 1 MacCOBBIH OTKa3/3aKIMHIUBAHUE NOTJIOTHTEINEH 110 BHYTPEHHEH MPUYNHE
HEBEPOATCH. A CIOXHYIO JIOTUKY cOpoca A3 MOKHO 000WMTH IOTIOTHUTENFHBIMU OoJice "BBICOKUMHE" ycTaBKkamu A3 ¢
MIPSIMBIM obecToueHneM My(T, yaepkuBatomux moriaoturenn CY3.

[Tpu monoGHbBIX oCcTyMMpyeMbIx aBapusix Tuna ATWS OTKIIOHEHHs apaMeTpOB aKTHBHOW 30HBI OT HOPMBI O4€Hb
BEJIMKH, U €][Ba JJU MOXKHO HaJIESITHCS HA BAJIMIALUIO OTIMCAHUS 3THX MPOLIECCOB HAa 0a3e MHTETPAILHBIX OITBITOB.

ITo n.1.5 (PUA) Haumbonee 3HauMMBbl Kak NMPUYMHBI PEAKTHUBHOCTHBIX aBapuil caMOX0/Ibl "HEOIaronpHsTHBIX" TPy
crepxxaeit CY3, Ipu KOTOPBIX SKpaHupytotcst curHaibsl JIA3 u 1o cpabarsiBanus JIA3 nocruratorcst Hanbosee
BBICOKHE JIOKAJIbHBIE TOPOBI MOIITHOCTH OJM3NIeKAINX KaHAIOB. 1o JOBONBEHO HaJeKHBIM pacdeTaM
BaIMANPOBAHHBIM I10 ONBITHBIM JAHHBIM) TOPO OXBAaTHIBAET OKOJIO JIECSITKA KAHAIOB U JI0OCTUTaeT MAaKCUMAaIbHO 2-2.5
HOMUHaJa. OTO ellle He MPUBOIUT K CUIBHOMY COKPAIICHHIO pacxoja (13 3a pocTa HapoBOTIO CONPOTUBICHUS) U
CYLIECTBEHHOMY IEperpeBy KaHaloB. Brnpouem 3amacel HE O4EHb BEJIUKU , U JKEIATEIBHO U BO3MOXHO YTOUHHUTh
CHIKEHHE PAcXo/ia IIPH POCTE MOUTHOCTH KaHala.

Pazymeercs mpu aBapuifHOM IieperpeBe u NoTepe INIOTHOCTH KaHajia BeIpacTeT AasieHue B PII, cpaboraer A3 n
OIIaCHOCTH MEPerpeBa Jpyrux KaHaJIOB OYyAET CHSTA.

Hpyroii Tum PUA - aBapuiiHoe ocymieHrne KoHTypa KaHaioB CY3 ¢ COOTBETCTBYIOIIUM POCTOM PEAKTUBHOCTH €CIIH B
KaHaJIbI He BBEACHHI MTOTJIOTUTENN. BBUY MEUIEHHOCTH IpaBUTAIMOHHOTO aBapuiiHoTro ocymeHuss KOCY3 Briber
MOILIHOCTH K MOMeHTY cOpoca A3 no curnanam A3M u A3C HeomnaceH - mail.

B nanpreitmem Hago npoBeputh, uTo ocymenne KOCY3 npu aBapuitnom nanennu pacxoaa B KOCY3 He Oyzner

CYIIECTBEHHO YCKOPEHO W3 33 NOAKUTIAHWS BOJIBI Ha BhIxoie kaHamoB CY3. OLeHKH He Aal0T 3TOTo 3 (eKTa, HyKHBI
Oonee eTaNbHbBIE pacUYEThI.

2. Hau6oJee 3Haunmble 3ITIA/TA, KoTOpBIE CONMPOBOKAAIOTCSA IJIYLIEHHEM PeaKTOpPa U Pa3BUBAIOTCH NPHU
O0CTATOYHOM TeIIOBBIIeIeHNU:

2.1 CpbIB IUPKYISAIMH BCISACTBHE TIPOBAJA TaBICHUS;

2.2 Toreps mutarus CH u HeBKIIIOUeHWE HagexHoro nmutanus ot I (Tuma blackout);

2.3 Asapuu c notepeii terutonocurens (AIIT = LOCA);

2.4 Asapuu ¢ MPTK, onacubim nns PII.

Kpamxkuii 0630p pezynbmamos ux uzyuenus:

[To n.2.1 (CpsiB mmpkyasiauu) [IpoBai 1aBieHus co BCKMITAHUEM BOJIBI B OIICKE KOHTYpa HUPKYJISIIUHU BEAET K
cpeiBy 'ITH m rymennto peakTopa, a Ipy CHIBHOM 3allapHBaHUM OITyCKa M HAKOIUICHNH napa B V-00pa3HbIX yacTsax
orrycka MoxkeT Hapymmthes u EL, 1 maxe gacTh BOJBI M3 aKTUBHOM 30HBI MOKeT ObITh BeIOpomeHa B BC. B atom
HanboJiee TSHKEIOM Cilydae OyJeT uATH 0apOoTaKHOE HCIApEHUE, BEPOSTHBI MYJIbCAIIMHA PACXOJ0B U HE UCKIIFOUCHBI
BpPEMEHHBIE 3allapuBaHus TPYIIT KaHaJIOB.

PacueTsl moJOOHBIX PEKMMOB JOCTATOYHO CIIOKHBI M HETOYHBI, HO €/1Ba JIH €CTh OMACHOCTb CYIIECTBEHHOTO
neperpesa TBC u , Tem 6ostee, kKaHaIOB, BBULY MaJOH MOIIIHOCTH OCTATOYHOTO TEIUIOBBIACTICHNS U MaJIOH
BCPOATHOCTU JJIUTCIBHBIX MCPUOAOB OCYHICHUSA KaHAJIOB IPU ITyJIbCallUiIX.

JIump 60IIBIION pa3phIB MApOIPOBO/IA MOXKET TIOBECTH K 3HAUNTEIBHON TIOTEpE U ITapa M JaXke BOJBI IIPH ee BhIOpoce
c mapoM B bC u nanee - B pa3pbIB HaponpoBoaa. DTOT acleKT TAKKe MOUISKUT JaJbHEHIINM OLICHKaM, a MOXKET OBITh
- U CIIC[IHAJIbHOMY M3Y4EHHIO.

[To m.2.2 (BeimapuBanue Tuna blackout) 3to B "dynctom" Buze pexuM AITUTEIHHOTO OCyIIeHUs U nieperpeBa TBC
1 KaHAJIOB CBEPXY BHU3 T10 MEPE BBIIIAPUBAHMS BOJIBI M3 KOHTYpa U aKTUBHOH 30HBI, CM. Haripumep [6].



Ocyl1ieHre akTUBHOM 30HbI HAUMHAETCS Yepe3 4ac U 0oJiee U UAET CO CKOPOCThI0 0K0JI0 20KT B CEK U IEperpes
OCYILIIEHHOH 4acTH - CO CKOPOCThI0 okouto 0.5Tpaj/cek; 3Ta CKOpoCcTh HajaeT 110 MEpe pocTa Nepeiadu Teria
M3Iy4deHrneM K rpadury, 3ametaoit npu temreparypax TBC Beime 900-1000 rpax. (Eme panbine nasneHne mapa B
KOHTYP€ JOJDKHO OBITh cOpoImIeHO HIDKe 3-X 5-TH 6ap, 9TOOBI 3alUTUTH KaHAJIBI OT OBICTPOTO pa3pyIIeHUs 1
3antuTh PII OoT mepeonpeccoBkn).

[Tpu 3THX TemnepaTypax BO3HHKAET raMMa TPyIHOOLEHHBAEMBIX ITPOOJIeM Havajla MOBPEXICHUH aKTUBHOM 30HbI
(xots u 6e3 mpobIeM ropsIero KOpuyMa), B 4aCTHOCTH - HAYMHAST OMIyIIAThCs maporupkorueBas peakuus (ITHP) u
00pa3oBaHNE U OXKIDKKEHHE 3BTEKTHK 000JI09EK U HEPXKABEIOIIUX AUCT. PEIIETOK, HAPYyIIAaThCsI LENOCTh MOJBECOK
TBC u 0000ueK TBIJIOB ¥ BOHUKAET IPOOJIeMa IepeMeNeHHs YacTH TOIUIMBA BHU3 M IpobJieMa nioka 000J04eK 1
yckopenust TP npu moBTOpHOM OXJaXkJeHUH BOIOW. BaxkHBIMU MOTYT OBITH "TIapoBOE TOJI0JaHUE" U CTOK Teruia B
rpa¢ut, orpannunBatomiie teaeHue ITLP.

B xo7ne monoOHBIX aBapHii ¢ AUTEIBHBIM OTCYTCTBUEM IOANUTKY U BhimapuanueM Boasl KMIIL ocraTourbiM
TEIJIOM OOJIbLIOE 3HAaYEHHE UMEIOT "ciiabble, HeTpaIUIMOHHbIE" MEXaHU3MBbI TEIUIOOTBOA TAKHE, KaK yiKe
YIIOMSIHYTBIH MOTIEPEYHBIN TEIUIOCTOK B rpadHT, a TaKkKe eCTeCTBEHHAass KOHBEKIMs napa B kaHanax u [IBK, Bo3yxa
cuapyxu [IBK u raza B kiagke, CTOK TerJia 3a IpeJiesibl aKTUBHOMN 30HBI, IPOTPEB 3aIUTHBIX U OIOPHBIX
KOHCTPYKIMH U APYTUE ITyTH PACCESIHUS TEIlIa.

ITpu 3TOM 10 Havasa OCyIIeHUs aKTUBHOM 30HBI BakHa KOoHIeHcalus napa B [IBK , 6maronaps temnocroky B
OKpyXaromui Bo3ayX, EL koToporo onpezesnser MOITHOCTh TETUIOCTOKA M BO3MOKHOCTh N30€kKaTh UK
CYIIECTBEHHO OTTSHYTh BO BPEMEHH OCYIIICHUE aKTHBHOW 30HBI.

Hpyrue cnabeie MexaHU3MBI BaXKHBI [TOCTIE Ha4aja OCYIICHHUS aKTHUBHOM 30HHI, mprueM El raza B kiagke MOXeT
YaCTUYHO BBIPABHUTH I10JI€ TEMIIEPATYP LIPU PAa30IPEBE AKTUBHOMU 30HBL.

OceBoif 00MEH ropsiuero napa Wi mouTH 9Yuctoro Bogopoza (ot I[1LIP B akTMBHOM 30HE) € mapoM B BEpXHEH yacTh
kanana u B [IBK Bnusier Ha napoBoe ronoganue I11IP.

[Iporpes HIKHEH 3aIUTHON TUIMTHI M OIOPHOTO "KpecTa' BIHET Ha €0 YCTOWIMBOCTD, YTO BIIPOUYEM BBIXOJIHUT 32
pamku TT'J] mpobaemM, HO JOIKHO OBITH MPEAMETOM OIIEHOK MPOYHOCTH, €CIIU ITPOTPEB OKAKETCS HE UCKITIOYSHHBIM.
[Tpn Bo30OHOBIEHNH TIOAY€E BOJBI B Pa30TPETYIO aKTHBHYIO 30HY BO3HHUKACT CIIEKTP BOIIPOCOB TEPMOIIIOKA, POCTa
[1LIP, a Takxe ciuexyeT OLEHUTh BOZMOXHO JIM CHIKEHHE TIOAKPUTUIHOCTH BCJICACTBHE OBICTPOTO OXJIAXKACHHSA
TOIUTMBA IIPH MEUICHHOM OXJIQXKIACHHUH rpadura.

Om 6cex no0oOHbIX ONACHOCMEN U HEONPEOEeLeHHOCHEN MOJNCHO U HYJcHo "yiumu" , obecneuug Hebo1buLyo noOnumKy
KoHmypa (oxkono 150 m/uac) uz manoeo He3a8UCUMO20 ABMOHOMHO20 UCHOYHUKA 800bl CPEOHE20 0asieHUs, Ymoobvl
KOMNEHCUPOBANb UCKAPEHUe 800bl OCHAMOYHbIM MENIOM.

Oonako ymounernue noseoenust TBC npu no0oOHOM OnumenbHOM OCYWeHUY U nepezpese U NoC1e0yioujem
OXNAANCOEHUU OCMAEMC S NPUHYUNUATLHO BANCHBIM U O]l 91020 MUna asapuu u 0s muoaux opyeux TA na mowmocmu
OCMAMOYHO20 MENI0BbIOCNEHUSL.

[To n.2.3 (AIIT co crarnanmeii). Han6onee onacusie AIIT c 3anepsxkoii copoca A3 mim nonauu Boaslt CAOP
OOBIYHO UMEIOT MEPBYIO OBICTPYIO a3y, KOTAa BasKHBI aKKyMYJIMPOBAHHOE TETJIO TBIJIOB M CIIajJ MOIIHOCTH JICTICHUS,
MIPOMCXOANT OBICTPBIN CHHKEHHE I10/1a4d BOABI, CTaTHAIMs, 3alapHBaHKe, BBIOPOC BOJBI U3 KaHANA, U BO3MOXKCEH
OBICTPBIN HarpeB 000JIOUCK 0 YPOBHS CPEIHEH UCXOAHOM TeMIIepaTypbl CEYCHHUS TBAJIA, & TAKKE JTOBOJIBHO OBICTPHII
HarpeB KaHaja JI0 YPOBHS TEMIIEpATyp OKpY>Karouero rpaduTa IpH elie BHICOKOM JaBJICHHH B KaHAJE (CM. HarpuMep
[4,5]).

31ech Ba)XKHBI a[JCKBATHBIC OIIEHKH JUTUTEIBHOCTH CTarHAIMU TEIUIOHOCUTEN, TetutoooMena TBC ¢ kananoM u kaHana
¢ rpadurom, Biaj [P u onmacHOCTH OBICTPOrO KpHMa 1 pa3pyleHus KaHaina. ITo - 00J1acTh pabOThl CHCTEMHBIX
KOJIOB YJIyUIIICHHON OLICHKH, a TAKXKE YAPOWEHUL, NO3BONAIOUUX HOOPOOHO 0emAbHO YHechb 8adiCHbIE PaKmMOopbl
nonepeuHo20 MeniocmoKa oaxce 8 ywepd ydaery aerajaei 0CeBOro TEII00TBOIA, C1aboro B a3e CTarHaluu B 9THX
peXuMax . Bripoyem, BO3MOXKEH BaXKHBIH BKJIAJ TEINIOOTBOJA 3a CYET

KOJIeOaHNH TEINIOHOCUTEIS C OOJIBLION aMILIUTYJOH U TIEPHOJIOM, MOJTy4YalOLIUXCs IIPHU Psilie pacYeTOB MO U3BECTHBIM
KOJ[aM; HO MOKa JOCTOBEPHOCTH IyJIbCAllUil BCE €111 HESICHA, TaK YTO KOHCEPBATUBHO UX MPUXOIUTCS HTHOPUPOBATS.

Hanee Bo maorux AIIT, otsromennsix otkazamu CAOP, Bo3MOKHA [UTHTENbHAS CTAAHS OCYIICHUS U IIeperpena
TBC, nmoxoxasi Ha OIIMCAHHYIO BHIIIE B I1. 2.2, HO C OrpaHu4YeHneM Temrepatypsl (ypoBHeM MeHee1300-1400 C),
Onarozapsi CTOKy Terjla B HEOCYIICHHBIE KaHaJIbl, B TOM 4Hcie - B kaHaiasl KOCY3.

30ecw ewe sadicneli umems peanvhyio oyeHky nosedenus TBC 6 amoii omuocumensHo ymepeHHou obaacmu
memnepamyp.

ITo n.2.4 (MPTK). Bce Baxxubie notenunansublie 3I1A-Bkinanuuku B puck MPTK, onacnoro mis nenoctu PII, MoxxHO
CBECTH K CIIEIYIOIIM:



a. THna "A0MHHO" , KOT/1a pa3phliB OJJHOTO KaHaJla BEAET K Harpy>KEHHIO/U3ru0y COCEIHEr0, KOTOPHIA U3 3a 3TOTO
TOKE pa3pylIaeTCs C HEKOH BEPOSATHOCTBIO, 3aBUCSIIEH OT geposmuocmu omsazowenus (P, T)-ycarosuil pabomul 5mozo
Kauana , ypogHeu e2o 0egheKkmos u oOXpyniueaHus.

6. Tuma MPTK 1o onHoii BHyTPHKOHTYPHOIT Mpu4nHe. DTOT TUI MOXeT ObITh npuunHoi oTsrouenus (P,T)-
ycnoBuii paboThI, YIIOMSIHYTOTO B II. a. [Ipr 3TOM pa3psIB IEPBOT0, BTOPOTO U T /I KaHAIa OOBIYHO HAPYIIACT yCIOBHS
CTarHaluu, KOTOpPbIE IPUBOAAT K NEPETPEBY U MOBPEXKICHUIO KaHalla U3 3a JIOCTHKEHUS Pa3pyLIAIOIEro COUeTaHus
nasnenus u remneparypsl (P uT) TpyOb! kaHana.

Hpyrumu cioBamu -ociadisiercst otsiromenue (P,T) ycnosuii paboThl coceTHUX KaHAIOB.

3agaga - MPOBEPHUTH, YTO YUCIIO PA3PYIICHHBIX KaHAJIOB, Y)K€ HapyIIAIolee CTarHaIMIo M IPEAOTBpAaIaolee
MIEPETPEB U MOBPEXKACHNUE APYTUX KaHATIOB, FAPAHTUPOBAHHO MEHBIIIE YHCIIA Pa3PhIBOB KAHAJIOB ONACHOTO AJIsS
npouHocty PIT ("B3BemmBaromiero" BepxHioro miauty 3amuTsl PII). Ilocneanee , To ecth "mpomyctuMoe" yncio
Dpaspywenuii KaHanios umeem 6oabUuLyI0 HeonpeoeleHHOCMb U3 3 HeACHOCMU 020, KaKas Yacms ucmexaroujel ¢ PIT
600bl UCNAPUMCSL MENJOM 2PAdUma, a Ima 4acms 3a6UCUM OM CMeWeHUull KOIOHH epaguma noo 0eticmauem noJis
0asneHus ucmeKanwe2o menioHoOCUmers.

CoOTBeTCTBYIOIIMI KOJI AJIS pacueTa COTIaCOBaHHBIX TOJIeH NaBIeHUN MapOBOASHON cMecH MeXly KOJTOHHAMU
rpadura B PII 1 cMemennii KoioHH TpeOyeT pa3paboTKy M Baluaauy. DTO TpyIHas npobiieMa, pemaemast rmoxka
KOHCEPBaTHBHO.

Tenepb yMECTHO OLIEHUTh KaKOBa MOXKET OBITh COOTBETCTBYOIIAas MaTpuia Bepupukanny onucanusi TA.

I'a. 2 "MunanmusupoBanHast matpuna npuopuretHblx HUOKP nnsa Banunanun onucanus Baxkubix 3ITA/TA
KaHAJIBHBIX peakTopoB PBMK":

3adaua mampuywl - cesizams krouegvle npoyeccol 3[1A/TA ¢ 803MONCHBIMU/OOCHYNHBIMU UCHIOYHUKAMU OAHHBIX ,
NPUTOAHBIX JUIS BAJIMJAIIMH ONMCAHUS 3TUX MPOLIECCOB.

Kak oxxumanock 1 BUIHO U3 4.1, XapakTepHbIE IPaKTHUECKU BaxkHbIe Npouecchl 1 npodjaembl TA PEMK Jexkar B
odacTax

-Kunernku u Terorunpoannamuky (TT'/]) koHTypa n peakropa npu riryOOKHMX yXoJiax 1apaMeTpoB JajieKo 3a
TIPJIENTBl HOPMBI U TIPOCKTHBIX OTKJIOHCHHH B 3aKPH3UCHYIO 00J1aCTh HEYCTOHYMBOCTEH TIOTOKA U IIEPETPEBOB
TOIUIMBA,

-TI'1 xananos, TBC u PII npu crarHaimsx, Korjia JOMUHUPYET HONEPEYHbIH CTOK OCTaTOYHOTO TeIuia B rpadur , a
MOXeET OBITh - Ba’KEH ¥ 0CEBOH KOHBEKTHBHBIN TPAHCIIOPT TEIIa C IIOMOIIBI0 OOJIBIINX KOJIeOaHHi TOTOKA BOKPYT
HyJI CTarHaluu;

-Mexanuku cMemmennii 0okoB 1 TI'J] kaHAI0B ¥ KIAJIKK OPU Pa3phlBax KaHAJIOB,

U 1ajiee , B 00J1aCTH 3HAYNTeIbHbIX NoBpexaennii TBC niim akTMBHOI 30HBI, I1e BaXKHBI:

- (hu3.XxUMHYECKIe TPOIIECChI TPH BEICOKUX Temiieparypax B xapaktepHoM st TA PEMK ucxomnoMm nHTEpBale 10
1000-1400C , ocodenno TP c m3nydeHneM B TpaduT U TAPOBEIM TOJIOJAHUEM, SBTEKTHKH, OKIIOKEHIE, CMEIIICHIEe
TorumBa, Beixox I1/]...

IpakTHyeckr 0COOCHHO Ba)KHO OLICHUTh HHTErpabHOE MoBeicHre HaTypHOU TBC B yCI0BUAX JUTUTEIHLHOTO
OCYLIEHHUSI, [IEPErpeBa 1 MOBTOPHOTO OXJIAKIACHHSI, KOTOPOE MOMKET CHJIbHO OTJIMYAThC OT U3YYABIIErOCs MOBEACHHUS
TBC KOpITyCHBIX peakTOPOB, IPUYEM - B JTYUITYIO CTOPOHY.

B ycnoBusx HalmMx OrpaHMYEHHBIX BO3MOXHOCTEH 00CYXIaTh CICIYET JIUIIb CPABHUTEIHHO JOCTATOYHO AOCTYMHBIE
HCTOYHMKH MOJY4YeHHUs JAHHBIX /ISl BAJUAAIMU 03HAYEHHBIX K/JII0YeBbIX MPOLECCOB U SABJICHMIA:

1. TT' I -nanubie o npoekTHbIM aBapusiMm PEMK;

JluteparypHBbIe TaHHBIE IO CXOTHBIM TA KOPITyCHBIX pEaKTOPOB;

2. CHeLII/IaJ'lebIﬁ paClleTHO-TeOpeTl/I'-IeCKI/lﬁ aHaJIUu3 U1 MOJTYUYCHUA OLCHOYHBIX U OTaJIOHHBIX JaHHBIX B YIIPOIICHHBIX
YCIIOBUSIX;

3. [IpucnocobeHne u NCTIONBb30BaHue cymecTBytomux u ctposimuxcs TT [l crernos ms yenosuit TI'J] TA |, mpexae
Bcero - ctern [ICh (OHULI) u otaactu crenn KC (PHIT KW);

BakHO BBECTH B HUX 3JIEMEHTHI TEIIIOOOMEHA ¢ rpaduToM;

4. Kommieke crennoB PIT u knagku, coznaBaembiii B OHUIL;

A u1s1 BaskHeiineil 00,1acTH OBPeKICHHONW AKTUBHOM 30HbI YMECTHO:
5. Pa3zpaboTtaTh peakTOpHYIO HETIIO0 ¢ YKOPOUeHHOU Mojienbio ssuerikn TBC+kanant+010k rpadura u 3hHeKTHBHBIMU
TPAaHUYHBIMU YCJIOBUSAMU. BO3MOXKHO JUIsl 3TOT0 OAXOAUT et Ha peakrope UI'P;



6. [lopaboTraTh NpoCTOM, yHUKAIIBHBIH 110 Bo3MokHOCTsM cteHy CUMTA B Oacceiine Boiaepkku (bB)
nevicTBytoiero 3/6oxa PEMK jurs monmHoMacmTaOHBIX HCHBITAHUH HHTETpabHOTO roseaeHus: HatypHoid OTBC npu
JUTUTETHHOM OCYIIEHUH ¥ IEPETPEBE OCTATOUYHBIM TEIUIOM M HOBTOPHOM OXJIAXKICHHH.

Bonee neranbHOE pacnpeaciCcHC U CBA3b BBIABJICHHBIX KIIFOUCBBIX HpOLIeCCOB/SIBHeHI/lﬁ " BO3MOKHBIX HCTOYHHUKOB
JAaHHBIX OJI BaJIWOAllMM BUJIHA U3 TaOIUYHOM MaTpHulbl.

I'n.3 O pacuernsnix kogax 3IIA/TA PBMK

B muHMMH3MpoBanHOW Matpulle Bamaanuu moneneit TA PEMK Obuin npuBeieHb! KITI0YeBbIe POLIECChI-sBICHHS (8
rpymn) cnieruduueckux s PEMK aBapuifHbIX cuTyanuii, 4peBaThIX ONMACHOCTHIO TSDKEIBIX MTOCIEICTBUI Ha
MOIIHOCTH (5 Tpymm aBapuii) 1 mocie copoca A3 (5 rpymIn), U CpaBHUTEIHHO JOCTYIHEIC TOTCHIATHHEIE
WCTOYHHKH AaHHBIX JUIS BAJIUALNN.

Nmerorcst pa3paboTku peHOMEHOJIOTHH aBapyuii M IPOBOISATCS OLIEHKH U PacyeThl, KOTOPbIE CIIOCOOCTBYIOT
BBISBJICHUIO M 0OOCHOBBIBAIOT 0TOOp yKa3aHHBIX "mpropuTeTHHIX" TA 1 npoOiiem/akneHToB 3a1a4d
COOTBETCTBYIOIINX PACUYETHBIX KOJOB, CM. paboTsl [1-5] u npyrue.

Hwxe Bkpartiie 00Cy»/1a10TCsl COOTBETCTBYIOIINE 33a]1a9K U aKIIEHThI PACUETHBIX KOJIOB B PAMKaX YIPOIIEHHOTO
"mparMaTudeckoro” mojaxosa (¢ ynopom Ha "y3kue"MecTa U Ha PaKTUYEeCKHE BOIIPOCHI U OTBETHI ), TOJX0/1a
JOCTYITHOTO OJIaroapsi U3BECTHBIM, YKa3aHHBIM BBIIIEC BaXXHBIM 0coOeHHOCTIM PEMK (TakuM Kak OJIO0KHUTENBbHBINA
mapoBoii ko3 dunuent - cnaboe camoramieHne, mpocTrie yeinoBus padoTsl kaHanoB CY3/A3), Beicokas
TEIUIOEMKOCTh 30HBI, CYIIIECTBCHHBIC /11 0TBOJ/Ia OCTATOYHOTO TEIUIA "HETPAJAUIIMOHHBIC ClIa0ble" MEXaHU3MbI
TIOTIEPEYHOT0 M OCEBOT0 TEIUIOOTBO/IA ITPH OCYLIEHUH KaHAJIOB).

Tax, HaripuMep, 3T 0COOEHHOCTH ITPH MOCTYJINPOBAHHBIX O0TKa3zax Bcex A3 mocine notepu CHOKB niu mornoturens
TeIIa WK MUTATEIbHON BOABI U mocneayrolei motepu I'IIH BeayT Ha MOIIHOCTH K CTOJb OBICTPBIM U CHIIBHBIM
MOBPEXKICHUSIM 30HBI, YTO HY»KHA M BO3MOXHA OJOKMPOBKA, a HE M3YUYCHHE PAa3BUTHUSA ATHX IPOIECCOB BrAYOb,
KOTOPOE MIPAKTHYCCKH MaJIOaKTyaIbHO;

A B aBapusXx , pa3BUBAOLIMNXCS ITIOCIIC A3, 60.1'1]:1118.51 TCILJIOCMKOCTh U nonepeqm,u‘?l CTOK TCIlJIa OrPAaHUYHNBAKOT HAI'PECB
30HBI OTHOCHUTENILHO HU3KUM YpoBHeM (110 1300 C, moka ecTh HEOCYIICHHBIC KaHAJIBI W/ITH OXJIAKICHAC KaHAJIOB
CVY3) u menarot ero Bcerja MEUICHHBIM , TaK YTO MIPH THMOTETHYECKUX aBapUsIX C TIOJTHOH UTHTENEHON oTepei
cwoBoro nutanus (tuna blackout, otkas JII') mporie u 3hhexTUBHEN HCKIIOUNTL MATOW TOINUTKON BhIIAPHBAHKE
KOHTYpA , YeM PACCUUTHIBATD B JAETAIIX 3aBEIOMO HEMPUEMINMOE Pa3pyIIEHHE MEPErPETON 30HbL.

IIpu nokaneapIx PUA wim moTepsax pacxoga B rpynne KaHaJo0B CHIIBHO YBEINYINUBACTCA MPUPOCT SHTAIIBITUU U
BO3HHUKAIOT CHUJIbHBIC KOJICOaHMS pacxoga 1 OIaCHOCTH NEPETPEBA TEIIIOHOCUTEIIS, 1 HYKHO aJICKBATHO
MOACIUPOBATH KoJIcOaHus U POCT TEMIICPATYPHI B OTHUX CJIOKHBIX YCJIOBHUAX , HO TOXC 0e3 BBICOKOTEMIICPATYPHOI'O

KopuymMma.

B utore nono6HbIe 0COOEHHOCTH AETAI0T MaJIOBEPOSTHBIMU 1 MAJIOMHTEPECHBIMH NPOIlecchl IITy00KOro yxoaa B
00,1aCTh BBICOKOTEMIEPAaTYPHOro 3-D kopuyma, KOTOPBIM MOCBAIIAIOCH M ITOCBAIIACTCS OOJIBIIMHCTBO
CJIOXKHBIX HHTEPECHBIX, HO BHICOKO3aTPATHBIX paboT 1o TA KOpPIYCHBIX pEaKTOpPOB, YTO OBLIO OMpPaBAAHO
HEO0XOAUMOCTBIO; @ B KAHAJIBHBIX PEaKTOpaxX OT ATOr0 Hay4HOro "cobia3Ha" K CUACThIO MOXKHO U HYKHO OTKA3aThCsI
, CZIeTIaB YNOP HAa MOHMMAaHUe H MO/ieJIMPOBaHue cnienu(pyecKuX NPAKTUYECKH BAaXKHBIX BONPOCOB HA FPaHMIle
Meskay "'MoBpeKAeHHOI 1 HenoBpeskAeHHOii 30H0i" (damage and undamage core), 4To npouue, JenieBae u

3¢ dexTHBHEIL.

[IpuznepxuBasch Tex ke 8-MU TpymIl 0dJacTei MPOLECCcoB, YTO U B MUHUMH3UPOBAHHOW MaTpHIlE, OXapaKTepu3yem
AKLIEHTBl COOTBETCTBYIOIIMUX 3a/1a4 I10 KOAAM:

1. TT'JI npu riry60kHX yxoaax napamMeTpoB 3a NPOeKTHbIE Mpe/eJbl.

3necs "HacymIHBI"KOIeOaHUS pacxoaoB, kpusnc, 3KTO, konebaHns U pocT TEMIIEPaTyp ; CBA3aHHBIE MO
HEUTPOHOB, INIOTHOCTEN U Temueparyp. 11oaTromy Hy>KHBI

- TT' I-xkox ¢ akiieHTOM Ha KoJieOaHus mapaMeTpoB Ha MOIITHOCTH;

- Kon 3-D pacuera cBsi3aHHBIX T0JIeH HEUTPOHOB U INIOTHOCTEH-TeMIeparyp;



2. Crarnanmm (pexxuMsl ¢ "HyJIeBBIM" IIepena oM JIaBJIeHHs Ha KaHatax pu 1 nociie copoca A3); "Hacymusr”
YCIIOBHS MTOSIBIICHUS W HAPYIICHHUS CTarHAIWH, €€ JITUTEeIHHOCTh, KOJIEOaHHUs pacxo/1a U MePeHOC YHEPTHU C HUMU;
POCT TeMIepaTyp ¢ HanuureM u 6e3 KojebaHwii 1 X peanbHOCTh; ieperpeB TBC u xananos; [1L[P, yuer u ponb
MIOTIEPEYHOr0 TemI00TBoAa. [loaTOMY HyXeH
- Tr', xox (tuma RELAP, ATHLET, CATHARE, CATHINA) ¢ ynopoM Ha NPUYUHEL ¥ PEaTbHOCTh KOJICOAHHH;

3.I1IP npu ocyuienun, neperpese U NOBTOPHOM OXJIAKIEHUH

(KBa3ucTaMOHApHAs CTarHalys - noteps noAnuTku tuna blackeut mim"xsoct" LOCA ¢ HEKOMIIEHCHUPOBaHHOM
YTEUKOH U OCYIICHHEM).

Hacymuas! monepeunsiii u cna0siit oceBoit Termoctok 6e3 ELL, ITLP, mapoBoe romonanme, 0CeBOW MacCOOOMEH,
quenching.

[ToaToMy Hy>KHEI

- Kopn I1LIP ¢ netaipHBIM y9eTOM H3Iy4EHUs, "TTapOBOTO roJ0oJaHus"...;

- Koa neranpHOro pacyera rnornepeyHoro TEIUIOCTOKA C yYETOM CJIa0bIX MEXaHH3MOB OCEBOTO TEIIIOMAaCCOCOOMEHa.

4. IIpo6aemsl PII npu MPTK. B 3Toii cBsi3u HykHBbI [10-12]:

- KOZIbI pacyeTa UCTEUeHHUs IIPH pa3phiBe, TeueHus u Teruiooomena [IBC B miemnsix Ki1afAKu U CMELIEHUsI KOJIOHH U
OJIOKOB KJIaJKH,

CBSI3aHHBIN KOJ pacyeTa MoJjei JaBJIeHUH U CMEIIEHUH; YTOYHEHHE UCIIaPEHUS BO/IBI M IOITYCTHUMOTO YHCIIa Pa3phIBOB
KaHaJIOB.

- KOJI pacueTa pa3pyIleHHs KaHala OT U3ruda U HAJIM4Ms OLIEHHEHHBIX "oTAromeHuil" (yXyAmeHnid) CBOMCTB TpyOsI
u (P,T)- ycnosuid.

- OLIGHOYHBIN KOJ pacuera BeIOpoca GpparmenToB TBC npu ucreyeHnn n3 pa3pbiBa; KOJI OLEHKH uX "cyan0b1" B
KJIaJIKe.

- OLIEHOYHBIN KOJ pacueTa npouecca pazpyuenus P11 u nosegenus kaHajios.

5. Maarbie maccoBblie ckopoctu IIBC, mpoBaJ naBjieHus.

"Hacyuusl" cpeiB ELI, Hakoruienne u BeIOpoc ¢a3 , Beiopoc Bossl u3 bC, CCF B mapanienbHbIX KaHaax.
[TosTOMY HYX HBI

- Koas1 onenok 2,3-D siBnennit 1Byx¢a3HOro OTOKa B 2JIEMEHTaxX KOHTYpa IIPU MaJbIX MaCCOBBIX CKOPOCTSIX;

6. InuteabHoe ocymenue TBC, cuiibHbIi neperpes, oxJaa:kaeHue.

"Hacyuasl" o6pa3oBaHHe 3BTEKTHK, OXKIKKEHHUE, TIEPEMEIICHNE BHN3, 3aTBEP/CBAaHNE TOIINBA B KaHAJIE, pPacCEesIHHUE
TEIUIa pacrazna OCKOJIKOB, 33JIEpKKa KOpUyMa B KaHaie; Bbixoa Bogopona u I1J[.  Ilostomy HyxkeH

-Kon pacuera nporneccoB npu 3HaunTenbHOM neperpese tomimsa (tuna CBEYA [7] , Ho ¢ yuetom R,Z paccesHus
TeIIa M3JIy4eHUEeM, KOHAYKIHEH, KOHBEKIIUEH ).

7. IIpo6aemsl "Herepmernunoii" CJIA PEMK

Hacyurasr npomsieka [1I'C u noBropHsbiit Beixox JITT/L, nBukeHHE B TYITMKOBBIX TOMEIIEHHSX , OJIOKUPOBKA
6apOaTaxHOW POMBIBKY IPH CHIKEHUH JaBJICHUS, YTEUKH aKTUBHOCTH HapyKy. [loaTomMy HyxeH

- Kon pacuera pacpoctpaneHus: akTuBHOCTH B "Herepmeruanoit” CJIA.

8. TensiooTBox "caadbiMu' Mexanuzmamu 0e3 EI B kaHanax.

Hacymise! monepedHsie U3IydeHue U KOHAyKus B kiaake 1 MK, BeipapauBatomast EL rasa B kiajxe;
MaccooOMeH/KOHBEKIIMS TIapa M BOJAOPO/Ia IO OCH KaHaa,

teriooTBox oT [IBK k EILI BHemHero Bo3nyxa.

- KOJI MOKeT OBITh CO3/1aH Ha 0a3e KOJ0B Tl 2 | 3.

Bermre 661mH KpaTko 06cyxaens! crienuduueckue 111 PEMK 1 oTpakeHHBIC B MaTpHIIE BATAAIINH:
-HEOCTAaTOYHO SICHBIE 001acTH nporieccoB-sABieHui (I15) m Tpynmsl HOTEHIMANBEHO TSKEIIBIX aBapHii- pe)KUMOB, B
koTophbIx 3TH IS peanusyrorcs;

-BO3MO>KHbIE HCTOYHUKH JAHHBIX JUIS BaJIUALUH;

-TIpOOIIEMBI/aKIIEHTHI PACUETHBIX KOJIOB.

]Ianee OCTAHOBUMCA Ha HCKOTOPHBIX BAXKHBIX aCIICKTaX, CBA3AHHBIX C HCTOYHHUKAMU AAHHBIX JUIS BaJIMJAIIUH.

I'n.4 OO0 HCTOYHHMKAX JAHHBIX JAJIA BAIHIALNHA
1o - 1.JIuteparypuslie nanusie; 2.Crnenuanbhble pacuersl; 3. CTeHIbL:



1.JIutepaTypHble JaHHbIE, KAK HCTOYHUK, HE TPEOYIOT KOMMEHTApHUEB;

B 0omp110ii cTeneHN Ha HUX MPUASTCS ONUPATHCS IIPH BaMIALMN OIIMCAHHUS HEOTHOMEPHOM THIPABINKH
[lByX(l)aBHI)IX IMOTOKOB B CJIOKHBIX 2JICMCHTAaX KOHTYpa, B OCO6CHHOCTI/I Ipyu NaACHUN AaBJICHUA U BCKHUITAHUUW BOJIbI B
€ro OIyCKHOMW YacTH, MPU MaJIbIX MAaCCOBBIX CKOPOCTSX M3 3a nerpaganun ELl.

THOMYHO-BaXKHBIN YIEMEHT - KOJUIEKTOP C TPOWHHUKAMU U Cerapalyeil mapa B HUX; HEMHOTHE JaHHBIC M ITOMBITKH UX
KOJIMYECTBEHHOT'O OCMBICIICHHS UMEIOTCS B OTIeNbHBIX padoTtax B Kanane, ®PI" u @panuum, KoTopsie MOTyT OBITH
JOCTYIIHBI ITPpU COﬂeﬁCTBHH 3alaaHbIX KOJIJICT. Civ' pa6OTbl OTMCUYCHBI B CUCTEMATUKEC JaHHBIX JJIA BaJIUJalluu KOJO0B
KOPIIyCHBIX PeaKkTopoB [8].

Jannbie mo CCF u CCFL B mapaiienbHBIX KaHANAX JUIS POCTBIX T€OMETPHiA ecTh B pexkHnX padotax LIKTU, u3
KOTOPBIX BHUAHA Ba)KHAS MOJOKUTENIbHAS POJIb apajlieIbHOCTH KaHaioB (DokuH U 1p.);

B reomerpur PBMK nannbie moryt ObiTh nmonydenst Ha crenie KC PHL] K u ocobenno - na I[ICB DHULI.
CroxHee OJIyYHUTh JIAHHBIE 10 YHOCY M BBIOpOCY BoJIbl ¢ mapoM u3 bC npu paspeiBe maponpoBo/ia; STOT BOIPOC
TpeOyeT CIeLHAIBHOIO PAaCCMOTPEHHS, HO €Ba JIU 3[16Ch BO3MOXKHBI TSKEBIC ITOCIICACTBUS, XOTS aBapuiiHas
ruapoannamuka bC pa3paborana moka ciado.

BaxHble KOCBEHHbIE JIAHHBIC 10 TEIUIO-MacCO0OMEHY Iapa ¥ BOJIOPOJIa IO OCH OCYIICHHOTO KaHaja ¢ BOJISTHOU
IIPOOKOY 1O/ KAaHAJIOM MOYKHO ITOJIYYUTh U3 padboT 70-bIX TOAOB IO KOHBEKIIMU B 3aMKHYTHIX IOJNOCTAX [9],

KOTOpBIE TPeOyIOT KPUTHYECKOTO OCMBICTICHUA. bosee mpsMo ux MOXKHO (XOTs 1 He pocTo) moryunTs Ha I1ICh u KC
u ocobenHo - Ha crenae CUUTA, eciu oH OyneT peaqu3oBaH (CM. HIDKE).

(2) CnenuanbHbie "ITaOHHBIE" pacyeThl - BAKHBIM U HEMPEMEHHBIN HCTOYHUK BATUAAIMOHHBIX TECTOB, KOTOPBIH
HCIOJB3YETCA IHUPOKO. B yactHOCTH ATH pacye€Tbl HaMEYCHbI HAMU IIPH IMPOBEPKE KOJAOB TCUCHUA U Tel'l.]'lOO6M6Ha B
IIeNAX KIAJKHA U KOJla pacueTa CBS3aHHBIX MOJICH NaBJICHUI U CMEICHUI KOJIOHH KiIaaku B mpobiemax PIT npu
MPTK [10,11].

OCOOHSIKOM CTOMT MPOOJIeMa BaJHJalliK ONMCAHUs CBs3aHHBIX 3-D mouieil HeMTPOHOB 1 Temneparyp/ INIOTHOCTEN
Ipy T1yOOKMX yXoJ1ax 3a rpaHullpl yeroiunBocty v kpusuca TT'/] B aBapusix Tuna ATWS n otuactu - PUA. B sT0i1
00TacTH Hy>KHBI 1 HAMEYAIOTCS pacueTHbIe rccnenoanus Ha 6a3e kogoB CTEITAH/KOBPA u PEJIAII; ynop - Ha
OCMBICIICHUH aJICKBATHOCTU PAaCUETHOTO TIOBEJICHNUS PACIIPEAEICHUH MOIIHOCTH, TAPOBOH TIOPUCTOCTH U TOPSTIUX
IIATE€H B aKTUBHOH 30HE.

(3) Crenan! aas uzydenus TA pazOuTel B MaTpuIe Ha 4 TPYHIIIE]

11. Crenanl uzydenns TT' /| HenmoBpe:kaeHHOI 30HBI HA TOJIHOMACIITAOHBIX 3/000rpeBaeMbIX MOJEIAX
KaHAJIOB, - KaHAIbHBIN cTrera KC ,

- CTpOALIMICS KaHATBHO-KOHTYpHBIH cTeHa IICh ¢ HaTypHBIMHU JUTMHAMU, BEICOTaMH M MAaCCOBBIMH CKOPOCTSIMH; C 8-
10 TTapaJuIeIbHBIMU KaHaJlaMH TToJHOH MommHocTd Ml :1, nByms PI'K (momepeunstit macmrad npumepro Mn=1:10),
HAIIOPHBIM KOJUIEKTOPOM M OIIyCKHOM cuctemoit Mn=1:20.

Ha Hux, ocobenno Ha [ICB, moxxHo nonyuunts ganueie no TI'/] npu sokansraoit PUA, o norpannynoii oonactu I1A u
3ITIA/TA, oTMe4eHHbIE B MaTpHUIIE, OCOOCHHO, €CJIN JIOIIOJHNUTD YaCTh KAHAJIOB Ha YaCTH MX BBICOTHI MOJICISIMH
OJI0KOB KJIaJKH U3 rpaduTa MM HHOTO NOAXOIAIIEr0 MaTepuaia; TOra MOXKHO y4ecTh 3G EKTh IONepeyHOro
TEII000MeHa, CTOJIb BaYKHbIE Ha MOIIIHOCTH paciiajia OCKOJIKOB IT0CIe TalleH s 1erHoi peakuun (oomact Ne 2 u Ne
8 marpurpl).

2. Crenanl u3yuenuss CJIA BBOP caeayer cnenmajbHO paccMOTpeTh
B_OTHOIIIEHNH BO3MOXKHOCTH MX MCIOJIH30BaHMs 11 M3y4deHus crnermduyeckux acrnekroB CJIA PEMK.

3. Crenapl usyuenus mpodiaem PII u omacuoctu MPTK.

[oaroroBneno nocraToyHO 00IIEe HAYYHO-TEXHUIECKOE 33/1aHHE Ha COOTBETCTBYIOIINE PacUeTHHIE KOJIbI M CTCHIbI
MTONTyYeHHS JAHHBIX [UTS BaJMIAIIMH dTHX KOJOB, oaepkuBaromue npodnematuky PIT u MPTK [12 ]; Taroke
MIOJTOTOBIICHBI O0JIee KOHKPETHBIE YaCTHbBIC TEXHUIECKUE MPEATI0KEHHS Ha MOJOOHBIE KOJBI U CTEH/IBI

[10,11]. dnst pa3paborku koo DHMUILL (kak 3aKa3uvK CTEHJOB) CO3/1AaET TBOPYECKUI KOJIIIEKTHUB.

B nonosHeHne K 3TUM MaTepHanam ciegyeT OTMETUTb, 4TO TpeOoBaHMs K cTeHaam 1 kogaM PII, ocTaBasich B pamkax
pa3yMHOT0, 00eCIIeUNBAIOT PAHKUPOBAHHBIA yUET BayKHBIX ()aKTOPOB M BAMAALIMIO IMIABHBIX MOJIEJICH, 4ero Hesb3s
ckazath o koje Tunia R-SPACE , KOTOpHIH, BUANMO, HE YYUTHIBAET PSJI CYIIECTBEHHBIX ()aKTOPOB (TaKHUX,HAIIPHMED,
KaK OCCBbIC CMCIICHUSA 6J'IOKOB) 1 HC BAIMAWPOBAH aX€ TECTOBBIMU pacuCcTaMU.

[Ipoextupyemsie crenasl PII MoryT nate nannsie He ToabKO 1o pobiaemam PII, Ne 4 maTpuibl, HO 1 I0 06IacTsIM
No2 u Ne8 (momepeunsIii TermoooMeH U poib EL raza B xiagke), 0co0EHHO, €CITH OCHACTUTH Mablit cTeHs Trmna TKP-
@ »/060orpeBaemoii Mozensio TBC Masoi MOIHOCTH (paciiajia OCKOIKOB).
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3ajaun oueHKH BbIOpoca U "cyap0bl" B Kitagke Gparmentos neperperoil TBC u mpolecca rumoreTHYecKoro
paspywmenus PIT ot nepeonpeccoBku mapoM npd MPTK otHOcsTCA K Oosiee JadeKuM dTanaM paOoThL.

4. Crennpl u3yueHus noseaenns Harypubix yacrtei TBC Ha 6aze BosMokHocTel nerinu peakropa UT'P u crena
CHUUTA B Gacceline BELIEPKKH PACCMOTPUM HEMHOTI'O IIOAPOOHEN, IOCKOILKY OHU HaXOMSATCS Ha PAHHEM JTaIle
pa3pabOTKU M M3BECTHBI CPABHUTEILHO MAJIO.

[Tpy 3TOM MX CTOUT COIOCTABIATH C U3BECTHBIMHU YCTAHOBKAMH JIJIsl U3yUYEHUS HA KOPOTKHUX MOJIENsiX (0KoJI0 1m)
TIOBEACHHSI CHIIBHO reperpeTsix TBoB M TBC (Ha BHeneTneBbIX ycTaHOBKBX TMIa CORA W neTneBbIX THIA
PHEBUS) u ocobeHHO - ¢ MEHee U3BECTHRIMH YHUKAJIHHBIME OTIBITAMA B MiccenoBarenbckoM D20-peaktope NRU B
KaHnaze 1o u3y4eHuro TsHKeNbIX nmoBpeskaeHuid Toruiea Ha Mozessix TBC PWR|BWR nonHo# nnuHbl, 3.5M , pu
Beicokux Temreparypax (Full-Length High-Temperature Severe Fuel Damage Tests, FLHT). 3Tu onbIThl moka3zainu
CylecTBeHHOE BimssHUE UTUHBI Mojenu TBC( uto eme BaxkHel 1 amuHHBIX, 7M , TBC PEMK), HO oka3anuch
BEChbMa JIOPOTHIMH.

Jnst cpaBHEHHMS KPATKO M3JI0KHUM Cl1a00 OCBEIIEHHBIN B IUTEPATYPE MPOEKT ITHX OINBITOB, U3BECTHBIM HAM I10
MasofoctTynnHoMmy puHanbHoMy otdety PNL-5547 [13], ¢ ananuzom 6e3onacHoctr "FLHT Severe Fuel Damage
Test#2", 3akoHueHHOMY B ceHTs10pe 1985 n onmybmkoBanHOMY B ceHTsI0pe 1993 (100 cTp 6e3 npuoxeHus).

o storo Ovina poBeneHs! 1-as cepust onbiToB (Test # 1), oTyacTn oTpaskeHHAS B YIIOMSIHYTOM OTYETE.

I'n.5 O nporpamme u npoexkre n3y4ueHus nopegenusi moaean TBC mosnoii qymmHel B etiie peakropa NRU
(mo otuery PNL-5547 [13])

Ora Bropas cepusi FLHT-2 npoBoaunack Ha uccienoBatesibckoMm peaktope NRU B ta6oparopuu B Yok Pusep,
Ownrapuo, Kanaza, B pamkax nporpamMMbl U3y4eHUsI BEIKMIIAHUS TEIUIOHOCUTENS M Pa3BUTHS MOBpeKaAeHHH (coolant
boilway damage progression , CBDP) xak gacts nmporpammsl NRC CHIA u3ydeHns TSDKENBIX TOBPSKICHUHN
HCTOYHHMKOB BbIXOJIa MPOAYKTOB nenenus tomuBa (SFD/ST-program). DTu OnbITHI CIyXKaT ISl OLCHKH MTOBEICHUS
toruiBa mpu Manot LOCA ¢ yacTUYHBIM OTOJIEHHEM aKTUBHOMW 30HBI.

CBDR nporpamMMa coJiepKUT 6 TECTOB ¢ IyYKaMH NOJNHOW JIHHBI (Ne.SM) JuIs M3y4eHHs BO3pacTaroIIuX
MTOBPEXKICHHI TyYKOB TBATOB B obnacte ot 930 1o 2500 C mpu mpOTOTUIHBIX IUIOTHOCTSIX MOMIHOCTH pacnana [1]],
rpaZiueHTax TEMIIEPATYp U MACCOBBIX MTOTOKAX Iapa.

Hatypnas mourHocTs pacnazna [1]] cuMyaupyeTcss MOIIHOCTBIO JeJICHUS UCTIBITYEMBIX ITyYKOB. TpU CepUH OIBITOB
0e3 npeaBapuTEIbHOrO 00TydeHNs ObUIN 3aKOHYEHBI paHee ceHTs0ps 1985T, U3 HUX B rocieaHel cepun n3MepsuIcs
BOZOPOJ U B XOJI¢ BBIKATIAHHS MTUKOBBIE TeMmepaTypsl gouuta 10 2000 C .

Erme Tpu cepuu OIBITOB INIAHMPOBAJIOCH 3aKOHYUTH 0 KOHIIA 1986T (TO ecTh yxe mocie BBIITyCKa 00CyKIaeMOro
ordera) u JocTu4b B 4-0it cepun 2200 C, a B 5-0¥ 1 6-0l ¢ NIPUMEHEHNUEM NIPEABAPUTEIHLHO 00IYUYEHHBIX TBIJIOB-
6oiee 2600 C.

[ybnukanuu 06 TOM JOBOJIBHO CKYIIBI , JAIOT CYIIECTBEHHOE BIUSHHUE JUIMHBI Mojerneit TBC; BUaMMO, 1Mo KpaitHen
Mepe 4acThb N0APOOHOCTEN PE3yABTATOB MOKHO IOJIYYUTh C HOMOMIBIO 3aaJHbIX KOJIJIET.

B KOHEYHOM HTOTE OIBITHI AAIOT 0a3y Pa3BUTHs CTPATETHH OCIabIeHus nocieAcTBUil TA, OLEHKU MOCTYIHPYEMbIX
aBapHii C BEIKMITAHWEM TETJIOHOCHUTEIIS, yTOUHEHHS MTPEJIeIoB 0€30MaCHOCTH U Pa3BUTHS M BAIMIALMN KOJIOB THIIA
SCDAP unmun MELPROG.

JlaHHBIE 9THX ONBITOB MOXHO HCIIOJIb30BATh

JUISL YMEHBIIEHUS HEONPEAEIEHHOCTEN , CBI3aHHBIX ¢ MaciuTaOHbIM (hakTopoM JuinHbl TBC u uHTepnperanuen-
MIPOBEPKON aJ€KBATHOCTHU PE3YJIHTATOB TECTOB OTAENbHBIX 3 dekToB (SET), noimyuyeHHBIX Ha KOPOTKHUX MOJIEIISIX;
o MHEHHIO aBTOpoB oTueTa PNL, 3T0 oTHOCHTCS K Takum  SET kak:

-0CEBOH X0/ TeMmeparyp B (DyHKIUH YPOBHS BOJBL,

-pa3BUTHE MOBPEXKIEHUH MTyYKa TB3JIOB U JIeTpalalliy 30HbI,

-pa3BuUTHE OIIaBIeHUs 000109€eK (PaCTBOPEHNUS M 3aTBEPICBAHNUS JIBYOKHCH ypaHa),

-B3aMMOJICHCTBHA ()PAarMEHTOB TOIUINBA U TUCT.PEIIETOK,

-OJIOKMpOBaHNE KaHaIa M OXJIAXKIAEMOCTh ()parMEHTUPOBAHHOTO TOIIJINBA,

-3BOJIIOLIMHU BOJOPOJA,

-OKHMCJICHHE U OXpYIMUUBaHUE 000JI09€K U3HYTPH U CHAPYXKH...
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CBDP_ONBITHI - CANMHCTBCHHBIC U3BCCTHBIC MYJIbTUTBIJIbHBIC OIIBITHI HA c60p1<ax MOJHOM JJIMHBI; TaHHBIC 10
I[eq)OpMaHI/ISIM, pa3pyumieHusIM, BbIXOAY HI[ U NMMOBCACHUIO Q)paFMeHTI/IpOBaHHOFO TOILNIMBA MOKHO HMCIOJb30BaTh JAJIA
OIICHKH COOTBETCTBYIOINWX PACYCTHBIX KOAOB M YTOYHCHHUA IPCIACIOB 0e30IaCHOCTH.

OcnoBHoe coaepikanne otuyeta PNIL-5547 mocBsIeHO aHANM3y 0€30MaCHOCTH BOCIIPOM3BOJANMBIX aBAPUHHBIX
PSXKUMOB BBHIKUTIAHUS U 3()()EKTOB MOBPEkKACHUS TOILTHNBA, a TAK)KE OTKA30B 3JIEMEHTOB MeTJIK U peakTopa NRU.
JlocTaTo4HO MOAPOOHO ONMMCAHBI

-KOHCTPYKIHSI OTIBITHOTO KaHana u Mojenu TBC ; cxeMa IeTiu U CHCTEMBI H3MEPEHUI ¥ KOHTPOIIS TEMITEPaTyp,
JaBJICHHH, KOIM4ecTBa (ypOBHEN) TEIUIOHOCHUTENS, Bbixoaa [1/]; moruka 3ammur;

-yCJ'lOBI/IH IIOATOTOBKHU U HpOBe}IeHlflﬂ OIIBITOB , BKJIFOYass MOHTaX, 0Hp06bIBaHI/Ie, npez[BapMTeanble onepaLu/m,
YCIJIOBUS SKCIIEPUMEHTOB, ITyCKa, OCTAHOBKH, IOBTOPHOTO ITYCKa;

-TIOCTTECTOBEIC OTICPAIIHN;

-6e30macHOCTh IPH HOPMaJIbHOH paboTe 000pyIoBaHUS (B OTHOIIEHUH MTPOAYKTOB JIEJICHHS, TOJIeH 00IydeHus,
3¢ PEeKTOB PEaKTHBHOCTH, T€HEPALINY BOIOPO/Ia, TIOBEJICHNSI MATEPHAJIOB IIPH BBICOKHUX TEMIIEpaTypax, MapoBbIX
B3PBIBOB U BCILICCKOB JaBIICHHS ITapa);

-0€30MacHOCTh IPH aBapHUAX METIH (IOTEPH OXJIAXKICHHS, JaBICHIS, TUTaHUS COOCTBEHHBIX HYXKJ, pa3pbiBa TPyOOK
MOJTyJIsl KOHTPOJISI TOTOKOB ).

Kak u cnegoBano oxujgaTs B pe3yiabTaTe aHAIN3a, IPU ONPEAEICHHBIX JOCTYIHBIX IPEJOCTOPOKHOCTSIX
6€e301acHOCThb 0becneyeHa:

-ITJ] HaxoaATCA BHYTPH IIJIOTHO-TIPOYHOIO KOHTYpa HU3KOTO AABJIEHHS; IPU HAPYIIEHH INIOTHOCTH BO BPEMsI KPATKUX
OTIBITOB BCE AaKTUBHBIE MPOYKTHI OCTAHYTCS BHYTPH CBOETO KOHTAHHMEHTA;

- Ha BCSIKUII coy4ail BHEIIHUE JTMHUU MIOTOKOB 3aIlUIIEHBI ¢10eM cBUHIA 10cM;

-TIepeMENICHNUs TOIUIMBA U NOTePs BOABI B KaHAJIE MIETIIM HE CO3al0T HEKOHTPOJIUPYEMOI PEAKTUBHOCTH B PEAKTOPE;
-BOJOPOJ B KOHTYpe pa3baBisiercs a30ToM 110 MeHee 4% ;

-KOHCTPYKIHS OIBITHOTO KaHaua, kak u ero npororuna FLHT-1, npexycmarpuBaer oxyaxiaeHue JHO0BIX TOPIINX
MaTepHasioB (LIMPKOHUH, YpaH U UX OKHCIIBI 1 CMECH) JI0 X KOHTAaKTa ¢ TpyOaMu MeTIIN U peaKTopa;

LJIABHOE YCIOBHUE - NOJIEPKUBATH 1101a9y OXJIAKIAIOIIEH BOJbI IS OXJIaKICHHA HAPYKHOW MOBEPXHOCTH YeXxJya
ONBITHOTO KaHANA;

- TapOBOI B3PHIB IIPH B3aUMOICHCTBUH PACILUIaBOB C TEINIOHOCUTENEM HEBO3MOXKEH (JIMILB OJJHO U3 ISTU
HEOOXOJMMBIX YCJIOBHH B3pbIBa MOXKET UMETh MECTO);

-MaKCHMyM BCIUIECKA AABICHHS OT B3aUMOJEICTBHS TEMNIOHOCUTEIIS C TOIIMBOM WIIN LIUPKAJIIOEM YIEPKHBACTCS
NIEPBUYHBIM KOHTYPOM KaHaJla ¥ METIIN.

B oGecnieuennu 6e30nacHOCTH BXKHYIO POJIb UTPAeT KOHCTPYKIMS KaHajla U METIIH; BKPATIe OHA TaKoBa (CM. PHC. B
IIPUIIOKCHUH):

NRU - peakTop TSKETOBOIHBIH , HOATOMY UMEET JOBOJIHHO OONBIIYI0 aKTUBHYIO 30HY (BBICOTa OKOJIO 4.5M) 1
JUaMeTp SKCIePUMEHTANbHOr0 KaHana okojo 150MM ,uto obierdaer pa3MelieHue myyka 12-Tu TB3J10B MOJTHON
unHbel 30851 PWR/BWR.

B BepTtukanpHOM 3KcriepuMeHTansHOM KaHate (DK) pasmemnien ombrtabn kaHat (OK) ¢ mogensio TBC u3 12-Tr
TB2J10B PWR;

OK - a10 nBoitHas unpkonuenas tpyba (JILT) ¢ KOHTpOJIBLHBIM ra30BbIM 3a30poM. [1o konbiy Mexxay AT u 9K
Te4eT XOJIOAHAs BOJAa U3 KOHTypa peakropa, Tak yro JIT u OK Bcerjga xonoaHble.

JUT TemmownzonupoBaHa oT ropsiaeit TBC cnoem mopucTol OKHCH IIUPKOHHUSA , 4 BHIIIE aAKTUBHOW 30HBI Ha JITHHE
ygacTka oTBoja ("'kamepsl") okoio 4M OK H30IMpOBaH OT TOPSUYETO TEIUIOHOCHTEISI-TIapa:

B HWOKHEH CEKLIMU KAMEpHI - TOKE OKUChIO LIUPKOHUS, B BEPXHEH CEKLUU - BAKYYMHOM IIOJIOCTBIO MEXIY
KOHLIEHTPUYECKUMH TpyOamu.

OK 3akaHUYmMBaeTCs CBEpXY CIOXKHOH MPOOKOHA, Yepe3 KOTOPYIO MPOXOIT TPYOKH MoIadd BOJIBI U mmapa (10 3a30py
Mexy DK u OK ¢ xomo1H0# BOJOH) B HU3 OIMBITHOTO KaHala Ut 0TBOAA Tema oT onsiTHON TBC, pacmonoskeHHOM
B OK.

Bo Bpemst akcriepuMenTa ypoBeHb Bojibl B rosiocti TBC nmonwmkaercst u map, reHepupyeMblid HIKE YPOBHS HIIH
II0JJaBaEMBbIil N3 BHELIIHETO NCTOYHHKA , IEPErPEeBaeTCsl, MPOXOIUT BBEPX, HECKOJIBKO OXJIAKAAACH Ha y4acTKe
OTBOJA, U NIOCTYNAeT Yyepe3 NPOOKyY KaHala B CICLHANIbHBIN OJIOK OXJTaXICHHS - U3MEPEHHUS IIOTOKOB,
PacIoIOKEHHBIH Ha KPBIILIKE peakTopa B CBOEM MaJIOM KOHTaiHMeHTe, V=2KyOoMeTpa.

[Mocne "o6paboTku" (oxnakaeHNe, KOHACHCAIHS, Cerapanys, N3MEpeHns TEMIIepaTyp, pacxo1oB, Bojgopoaa, [1/] u3
po0 ¥ TOTOKA ...) BCE MOTOKU COPACHIBAIOTCA B CICIUATBHBIA OaK peakTopa.

PerynupoBaHue, KOHTPOIIb, pETUCTPALSI H3MEPEHNUH, 00pab0TKa U MIPEACTABICHUE OIIEPATOPY MPOU3BOIITCS Ha
CIELIMANbHOM ITyJIbTE U CTOMKAaX.
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OcHoOBHAs OCJIEA0BATETBHOCTD IKCIIEPUMEHTA:

1OCJIe BBIXOJa Ha CTAIlMOHAPHBINA OTBOJ "MOIIIHOCTH UMHTalMu pacnana [1J1", npumepno =28kBT, cHayasa BOAOH , a
IIOTOM TIapOM M TI0CJIe TPOrpeBa y4acTKka 0TBoJa, noaaya napa cansy B OK npekpamiaercst, onbsitHas TBC
HarpeBaeTcs (3a Bpems mopsiaka 1 SMuHYT) 10 MUKOBOU TemriepaTypsl okoio 2200 C, peakTop OTKIIOYaeTcs ,
MIPOUCXOAUT MpenBapuTensHoe oxnaxaenne TBC n3mydenneM B X0IoHYH0 Boay B 3a3ope Mexxy OK u OK; 3atem
notok napa udepe3 TBC Bo300HOBIIsIETCS U MEIUIEHHOTO MOJIHOTO OXJIAXKACHHS, ¥ IApOra3oBasi CMECh OTBOMTCS B
0JI0K KOHTPOJISI ¥ I3MEPEHHH.

Kak BUIHO YHUKaJIbHBIN IPOEKT U3y4ueHus nosejeHus ocyinennoi moaenun TBC PWR/BWR B crienpanbHoi netiie
peaktopa NRU peanusyeTcs, HSCMOTPSI Ha OUEBUIHO BHICOKYIO CTOUMOCTh M UMCIOIIUICS 0OJIbINON 00hEM JaHHBIX B
9TOM 00JIACTH HA KOPOTKUX MOJEISIX COOPOK TBIJIOB, pajau ydeTa BiusHUs noinHo# umHel TBC. Ho oH He yuuThIBacT
IpsSAMO HATYpHOU mornepeunoit koucTpykimu TBC, ocobenno Baxknoi aiig TBC PEMK, TermioMexaHuuecKu
B3aMMOJICHCTBYIOIICH IPH TAKKUX aBapUAX C KAHAJIOM M SYeHKOM rpadura.

ITooTOMY YMECTHO OOCYAMTE BO3MOXKHOCTH 3TOr0 poja Ha MMIYJILCHOM rpadurosoM peakrope MI'P (Ha KOpOTKOM
mojenn) u crerage CUUTA B 6acceiine Buiiepkku (bB) PEMK (narypnas TBC).

I'n.6 IMPOLHECCHI U TSKEJIBIE ABAPHUU PBMK, JJISI KOTOPBIX MOKHO ITIOJIYYHUTD
BAJIMJAIIMOHHBIE JAHHBIE C IOMOIIBIO PEAKTOPA UTP.

3amava - OIEHUTH, KaKHUE M3 HEJOCTATOYHO BaMINPOBAHHEIX mporeccoB-apieHnit (ITA) Tsokensix aBapuii(TA) u
aBapuiiHbIX peskuMOB PEMK MOKHO IBITaThCSA NOAKPENNTD JaHHBIMH CIELIMANIBHO IIOCTABIEHHBIX OIBITOB Ha
crenualbHOM KaHaie peakropa UI'P.

st 0603puMocTH 1 cucteMaTHky, TA ynoOHO CBsI3aTh ¢ KOMOMHAIMSME OTKa30B 0apbepoB ylepiKaHHs p/a
npoxykroB aenerus (I1J]) nnm ¢ xapakTepHBIME MPOMEXXYTOUYHBIMH COCTOSIHUSIMH, ONPEACIIAIONINMH, B OCHOBHOM,
pasButue U ypoBHH TsoxecTd TA[2,14]. Takoit monnsii Habop TA PEMK noBonsHO Benuk (30, a ¢ pa3HBIMHU My TSIMHA
MIPUX0JIa B 3TH COCTOSsIHUA -0Kosio 100).

[t Hammx neneld ynoOHee peayluupoBaHHbIi Habop[2] -15 rpymm
cuenapues (Cir):

A. 9 Cuenapuen Ha momtHocTH = 3 PUA+3ATWS+3kBazu ATWS (xorna Her curHanos B A3 unu 1-if curuan He
cpaboran) u

Bb. 6 CuenapueB ¢ npoeKTHBIM cOpocoM A3, B TOM YHCIe
B.1-noTepsi coOCTBEHHBIX HYX1;

B.2- moTeps naBiIeHUs U HUPKYJISLHN;
B.3,4,5- motepu teronocurens (AIIT = LOCA) c 3anepxkamu win orcyrctBueM CAOP u HakoHer,
b.6- MHOXecTBeHHBIH pa3priB kaHaioB (MPTK) BeiencTBue o0Imel NpUYHHBL ¢ TIOBPEKACHHUEM KOXKYXa PEaKTOPHOTO
npoctpanctsa (PII) .
OCOBBIE YCJIOBUA PEAKTOPA UI'P

WI'P He nMeeT CTaMoHapHOM CHCTEMBI TEIIIOOTBO/Ia; MOATOMY OH PAcCUMTaH Ha OTPaHWYEHHBIH MHTETpa
sHepro.uieneHns ((QIroeHC) 3a UK paboThI- OPS/KA JeCATHIX HOMHHAIOYaca (HOMUHAT MBT).

B wurore Ha HeM TpyIHO peasM30BBIBATH JUIUTEIbHBIE PEKUMBI C OOJIBIION HATPY3KOH W/UiH ¢ OOJIBLIINM
BpeMeHeM (H3-XUM peaknuii u TeM 0oJjiee - C CyIIeCTBEHHBIM BhIrOpaHHeM H Hakoruiennem I1/1.

OTO 03HAYaeT, B YaCTHOCTH, YTO JaBiieHne ra3oBbIX [1/] Ha 00010UKy TB371a HaJO IMUTHPOBATH APYTHUM ra3oM,
HaIrpuMep - renueM, Ux GU3-xuM JeiicTBre u Beixod-murpanus I1/] exsa a1 BOCIpOM3BOIMMEl HCKYCCTBEHHO, KaK U
PaavanMOHHO-TEPMUUYECKUNA KpUIl, pACTPECKUBAHKE, CTPYKTYPHBIC U3MEHEHUS TOIUIMBA U T A, a Temno pacmnana I1J]
HaJI0 UMHTHPOBATh, HAIIPUMED, TEIIJIOM JICJICHUSI.

Heiitponnas kuneruka UT'P coBcem nnas, yem B PBMK, tak uto
MOJKHO JIWIITh MPUOIMKEHHO MOBTOPSTH PacyeTHYI0 KHHeTHKY PBMK.

AxrusHas 3oHa UI'P nnunoii 1M TpeOyer B psige pexxnumoB npenHarpeBa 1/Hocutens ao x=0,1-0,2 , yToObl
noyunTh osm3kuii kK PBMK npupoct sHTansnmmy;

BOOOIIIE BPS/ JIM CTOUT CTPEMHUThHCS CO3AaTh YCIOBHUS BOCIIPOM3BEACHNUS KOHTYPHBIX npotieccoB PEMK,
OIIPEACISIONINX aBAPUIHYIO TENIOIUAPOANHAMUKY, TOBEJCHUE JABICHUS, IIMPKYIALUH, 0OPATHOTO TOKA U T.A., &
MOYKHO IBITAThCS MIOBTOPUTH KAUECTBEHHO MX 0XKHMJIAEMOE TOBe/IeHHe, HAalpUMep KoJieOaHusi pacxoia ¢ MOMOLIbIO
PEryJMpyIOIIEero KiarnaHa Ha BXOJE U T.I1., U3ydas peakiuio T8310B 1 TBC Ha 3T BO31eHCTBUSL.
BAXHBIE OCOBEHHOCTHU PEJXKMMOB U TA PEMK
Omnyckas 31ech MoIpoOHBIH aHATN3 aBapuitHBIX pekuMoB PEMK,
NIPUBEAEM KPATKUI UTOT B UHTEPECYIOLIMX HAC ACIIEKTaX.
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Just MHOTHX aBapuitHbix pexxumoB TA PBMK xapakrephsl ciienyrone npoueccoi-ssienus (IT5), xoropsle
MOYKHO TIBITaThCs OosIee-MeHee NPOSBUTH B ClIeIManbHOM KaHase-tierie UTP:

6. Kpusuc u 3aKpu3HUCHBIN TEII000MEH MPH POCcTe SHTANBIHU i=N/G, meperpes, 00kaTHe-KoJIIarc
(Pre>PBHYTp), KpuN-pa3gytue-6amtonnposanue (PTH<PBHYTp), pa3psiB o6omouek TBAMoB u Beixon MPT u JIII/ B
Mepy UX HaKOIUICHUS;

2. Konebanust pacxonma (mpu  pocTe  IapOCOAEpKaHUs
x=[N/G-(Is-IBx)]/r no paiiona | w/umm mageHny KaBiIeHUA) ¢ OONBIION aMIUIATYIOH (A okomo Gep), W mepruoaoM
MacmTaba gecsTKa CeK; KpU3nC, KoIeOaHus TeMIIepaTypsl 000JI0UYEK U UX MOBpEeXIeHHE (TIPH OOJIBIIOM IIEPHO/IE);

3. [eperpes napa (mpu cuiisHOM pocte N/G o x>1). ycunenue [15 mo m.1; TeriooTBO H3TydeHHEM CHavalIa B
BepxHel yactu TBC; MOXXeT OBITH - U YHOC BJIark MapoM C ypOBHS;

-ITapormpKoHHEBas peaknus U AOTOIHUTEIBHBIN POCT TEMIEpaTyp 000JI0UEK ITPH CYIIECTBEHHOM TETIIOOTBO/IC
H3IyYCHHEM K TpyOe KaHaa;

-IToBTOpHOE pe3Koe OXJIAKICHHE (2 MOKET OBITh M pa3pyllieHHE) 000J0YCK NPy OOBOJIHCHHUH U YBIOKHCHUU;

4.IleperpeB ocymenHoit TBC, oxmxokeHHE U TepeMenieHue BHU3 9BTEKTHK U (PparMEeHTOB KOpHyMa.

Takum o6pa3om, noutd Bce TA CONPOBOXKIAIOTCS U ONPEICISIFOTCS POCTOM MOIIHOCTH, N, W/HIH CHHKEHHEM
pacxona,G,(10 MaJbIX - COTBIX JIOJICH, JI0 HyJII U 0OpAaTHOTO TOKA) U/WIIM CHIBHBIMU KoyieOaHusMu G, pU HAJTHYUH
MOIITHOCTH JICJICHHS WJIH OCTATOYHOTO TEILTIOBBIICICHHS, NOCT.

YTO MOXXHO CAEJIATH AJIA PEMK B UI'Pe

B UI'P-e, Hapsay ¢ aMnyJIbHBIMH UCIIBITAHUAMHU TB3J10B U MakeTa TBC, MOXXKHO MOMBITATbCSI UCKYCCTBEHHO
BOCIIPOM3BECTH THNMMYHOE oxuaaemoe B TA noseaenue N, G 1 naBieHus, p, YTOOBI HOIyYUTh AaHHbBIC O PEAKIINN
1B210B ¥ TBC, a MoxeT ObITh U TPpyOBI KaHaia JyIs OLIEHOK U TECTUPOBAHUS PACUETHBIX KOOB.
(ITpu aTom Termnodpuzuyeckue acnektsl [151 PEMK, B TOM umcie Kpu3KC U 3aKpU3HUCHYIO TEIUIOOTAAYY MPH
CTaTHYECKUX M KOJIeOATEIbHBIX TEUCHHUSX, TIPOLIIE ¥ TOYHEE N3ydyaTh Ha 3JIEKTPOOOOrpeBaeMbIX MOJIEIISIX, a HE Ha
Urp).

[l 9TOrO0 Hy)XHa CcHenuaibHas 3aMKHYTas WM Pa30MKHYTasl TepMETHYHAs 3aIlUINEHHAs IETIIs U KaHal,
o0ecrieunBaoLIHe 10 BO3MOXKHOCTH

-npenHarpes (1o x=0,1-0.2),

-m3menenust MmomHocTd (0-1500kBT) ¥ mponopruoHambHBIE W3MeHeHus npeararpesa (0-7500kBT);

-JUTUTENTBHOCTH OTBITOB, COOTBETCTBYIOIINE JIOITyCTHUMOMY MaKCHMaJIbHOMY HHTeTpaiy sHeprosoiaencaus UI'P;

-u3menenus pacxona (0-10kr/cex) u ero konebanust +-100% ¢ neproaom 2cek-2MuH;

-M3MeHeHus X Ha BbIxoJie oT 0 1o 2 (Te - 1o neperpesa napa 1o 1000 rpax C);

-M3MCHEHUS aBJieHUs Ha Bbxone ot 1 go 100 bap;

-yCJIOBHS TEIUIOOTBO/Aa m3iydeHneM oT ocymieHHoi TBC k TpyOe u 650Ky KaHaua.

IIpu atom Beixon WMPI™ u JITIJ] 3 TB310B MOXKeET qocturath nopsiaka 0.1-0,3 oT paBHOBECHOTO 3HaUeHUs (TOPsaKa
20-60 ku).

HUTOr

B utore nenecoodpasHo u npeiaraeTcs cuenarb 13, mpeATecToBbIe pacueThl U OLEHKH B 000CHOBAaHUE
3¢ PEeKTUBHOCTH 1 0E30MaCHOCTH CIIEAYIOIUX ONBITOB U ycTpoiicT Ha UT'P:

A. AMnyabHbIe, OCHAIICHHBIC KOHTPOJEM JaBJICHUS, TEMIeEpaTyp, MOITHOCTH-IIOTOKA BO BpEeMEHH, ( ¢
MOCIIEAYIOIUM (PU3-XUM U CTPYKTYpHO-MaTepHAIOBE[UECKUM aHAIH3aMH )

-A.1 71 M3yYeHHs] BO3MOYKHBIX TUIOB Pa3pyIIeHHUs TBWIOB ((hparMeHTanuys Wik NpOIUIaBiIeHNe) U MX TPAaHHUIL IPH
MOYTH afabaTHBIX BCIUIECKAX MOIIHOCTH ¢ XapakTepHbIMHU U1t PBMK (11 cMeXHBIMI) IIMPUHAMU M BEICOTAMH:
28=0,5-2cek , h=10-100HOMMHATIOB;

-A.2 18 w3ydeHus MoBeJieHHs TBWIOB U ykopodeHHoit TBC B
YCIIOBUSIX OCYIIIEHHS ¥ [IeperpeBa rapa npu HaIMYUK U3imydeHus B TpyOy u 6irok TK

1) Ha MOIITHOCTH OCTAaTOYHOTO TEIUIOBBIICICHIS;

2) Ha 3HAYUTEILHON MOITHOCTH;

a) B MIHEPTHOM aTtMocdepe;

0) c orpaHMYEHHBIM JJOCTYIIOM I1apa, OLEHEHHBIM U aBapuiHbIX yciosuii PEBMK.

I1. ITeTsieBbIe, OCHAIICHHBIE KOHTPOJIEM MOIIHOCTH, JABJICHUS, PACX0/1a, TEMIIEPATyp-SHTAIBIINHN (CM. BHIIIE), a
TaK)Ke, BO3MOXKHO - OTOOPOM M aHaTH30M P00 (C MmocIeayroIIuMe (GprUKcaluei, pa3pe3koil U JOCTYITHBIM aHAIH30M B
TOPSIYUX KaMepax)

JUTS U3yYeHHsI TOBEIeHHsI TBAIOB U yKopoueHHOH TBC B TpyOe kaHasa co BTyJIKaMHU-0JI0KOM
-TIPH CUJIBHBIX KOJIEOAHHSIX pacxoja ¢ OOJBIINM MIEPUOJIOM,
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-IIPH TIIYOOKHX Ne(HUIUTAX TEIIOHOCUTEIISI /WM CUIIBHOM POCTE MOIIHOCTH, BKJIIOYAsi TITyOOKHH KPU3HC,
YAaCTUYHOE WJIU MOJHOE OCYLICHHUE;

- cnaboe OXJTaXKIEHUE MTapoOM H U3ITYUICHHEM, TIEPErpeB U pa3pyIIeHHE TBAJIOB, OKIKKEHHE IBTEKTHUK U MX
TepeMelneHre 1 3acThiBanne, Beixoa [1]1, oreHka KNHETHKY apOIMPKOHUEBON PEAKITHH;

Bo3MoykHO riaBHast mpobaema -

obecreueHrie UCXOAHOTo pexkrma U u3MeHerunii p,N,G B ycrnosusgx UI'P (BkIroyas MMHTALIMIO KOJICOAHUI pacxoaa) 1
Oe3omacHoCTU IpH Bhixoje /1.

I'n.7 CTeHa HHTErpaJbHBIX UCCIEeA0BAHM TSKEJIbIX aBapuii
(CHUHUTA)

1. Lens: MccnemoBanre MOBEACHUS IIUTENBHO OCYIICHHOW HaTypHOW TBC B THIIMYHBIX YCIOBUAX TSHKETION aBapui,
Boctpom3BoAuMbIX B mpoctoM CUUTA B nmpupeakTopraoMm bB, Bo3aMoxkHO Gmaromapsi 0COOEHHOCTSIM KaHAIBHOTO
peakTopa ¢ neperpy3koi Ha Xomy.

B o0mem mtaHe 3Ta uiest yxxe o0Cyxaanach paHee.

CnoxHOCTP (M Jake MpaKTHIecKas HEBO3MOXKHOCTB) TaKOTO MCCIIEAOBAHMS B MCCIIEAOBATEILCKOM PEaKTOpe BUIHA
n3 pador nHa PHEBUS u NRU, a Taxxe - Ha peakrope MUP.

CpaBHUTEIbHAS IPOCTOTA K Majias CTOMMOCTE IIPeIoKeHHOro uccaeaoBanus B CUMTA, cBsi3aHa ¢ IPOBEJACHUEM
ero Ha Ha ADC PEMK , HO TpeOyeT MO3TOMY MOJIHOTHI 000CHOBAHUS 0€300ACHOCTH COTJIACHO TPeOOBAHMIM
peryiaupymonmx oprados - TAH P®.

HedopmaabHbie 0CHOBBI 000CHOBAHHS 0€30MACHOCTH, a TAKXKE IEJIECO00Pa3HOCTH TAKOTO UCCIICAOBAHUS U €CTh
TpeIMeT O6Cy>KI[CHI/I$I*.

2. Cxema, koHcTpyKuus u coopka CUMUTA nocraroyHo npocTa, M 3TO - BAXKHBIH KOMIOHEHT 0€3011acHOCTH (CM.
pHC. B IPHIOKECHUH):

I'naBnas yvacte CUUTA - umuTarop TormsHoro kanaia, UTK.

Ot0 mmHHAs TpyOa B TpyOe (Tna ®unbaa) s Harypaoit TBC ¢ konTypom ELl Cpenpt , ombiBatoweit TBC;
Cuapy:xu Tpy0os1 UTK - mosiocTh TenjJon30a1uu B cruioBoM Koxxyxe J{ 25 0-300mm .

Han ¢paannem UTK - yacts cucrems! koHTpos U perynupoBanusi (CKP), cs3annas ¢ kananamu CKP,
pacnonoxxenasiMu B UTK oz ero ¢umanmem.

UTK omyckaercsi B cTpaxoBouHbBI koxkyX, CK, - muaayto ryxyto tpyoy 1=300-350 mm B Boze BB ¢ xopoTkoit
BepxHell uacteio J1=400-500MM. BbllIe ONOPHOrO KOJIBLA U ypOBHs BOAbI B bB.

I'epmermsytrores npoxoaku CKP HapyxKy st 3/MTaHus, Ta3a M YUCTOH BOJBI, IUIS 3/CUTHAJIOB .

HUTK 3anosnsieTcs: BOAOH, NPOBOASTCS TECThI B YUCTHIX YCIOBHSIX.

P3M 6eper TBC u3 peakropa ycranapiauBaet u ymiotusier B UTK.

CK 3akppiBaeTcsi KPHIIIKOM.

3. Ikcnepument ¢ OTBC - mocse 0TPaGOTKH B YHCTHIX YCIOBUIAX

CootserctBytomue ycrpoiictBa CUUTA ocymaroT pasHeiMu criocobamu monocts TBC, mogo0HO ee OCYIIeHUIO pu
THMTUYHBIX aBapusix B peakrope (tuma LOCA u blackout).

TBC neperpeBaercst OCTaATOUYHBIM TEIUIOM H/MIIH KOMIIEHCALIMOHHBIMY 3/HarpeBateisiMiu N okoio 20KBT,
¢ukcupytores remneparypsl o ocu TBC u B UTK, naBnenus napa, KoaudecTBO BOJOPOAA U NPOIYKTOB JCTICHUS,
cMelIeHus TorunBa BHU3 (ckanupoBanueM MK), orieHnBaeTcs ero noBeJeHue B akTHBHON 30HE U HUXKE €e.

3arem TBC pacxonaxusaercs "msrko" (ELl napa) u xecTko - BoJ10oH, GUKCHPYIOTCS U3MEHEHHS TEMIIeparyp,
JIaBJICHUS, COCTaBa aTMOC(epsl U CMELIeHus TorunBa. Jlanee, B 0)KnaaHUK BO3MOXKHBIX JAIIBHEUIINX OCTTECTOBBIX
nccnenoBanuii , TBC xpaHHUTCsI OTHUM M3 ITPEAYC -MOTPEHHBIX CIIOCOOOB.

4.Be3onacHOCTh peann3yercs Ha 6a3e 0e3yCIOBHOIO 00ECTICUeHUS OXIAXKACHIUS U yIepKaHUA "'COIEePKUMOr0" MpH
BCEX BO3MOXKHBIX IeperpeBax u otkazax CUUTA, 6aaroaaps ciaeaymomemy:

4.1. ITpocToTa M NPOYHOCTH rPAaHMUL (KOHIETIHS ABOHHON TPyOBI JaBICHHUS ¢ KOHTpOJIEM "3a30pa’"), B TOM YHCIIE:
-04€Hb OOJIBIINE 3a1achl IPOYHOCTH (OKOJIO IOPsAKA BEIUUUHBI);

Pabora BeinosHeHa npu noauepxkke MockoBckoro MexyHapoaHoro LienTpa - @oHJ nepcreKkTUBHBIX HcciieoBaHuit, rpant Ne26 HBA 802wu).
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-Hapy’KHas rpaHula Bcerja XojoaHasl, B Bojae bB;
-BHYTpPEHHSIS TPaHULIA pa3TpykKeHa OT INepenasoB JaBIeHUs;
-KOHTPOJIb ITPOTEUEK TPaHMULI;

-nBoitHas oBymIka "kopuyma" Ban3y UTK.

4.2. TlaccuBHOE OXJIAXkKIEHHE U 3aJIUB ' cOqepKUMOro';

4.3. IMoanasn 0TpaﬁOTKa BCEX PEKUMOB B YUCTBIX YyC/JI0BUAX.

5. IlesriecooOpa3HocTh onpeessieTcss HATYPHOCTBIO U BOCIIPON3BeICHHEM BaKHBIX PEeKUMOB OCylIeHUs], B T.4.
tanma LOCA ,

Ttuna blackout;

-Ucxonnbie pexxnMsl - "'xoJ101Hb1e" (10 HackimeHnusi) ¢ EIl n yposHem Boasl u IIBC Boime TBC;

- Yactuuno ocymennass TBC, noTok neperpesaeMoro napa = reHepalnu napa B HeocyuenHoii yacru TBC;

- ITontHocThI0 ocymennast TBC 6e3 EIl napa;

- Iloanocteio ocymennas TBC ¢ EII napa.

JaBiienne onpezaensercs cOpocoM mapa B KOHJICHCATOP M CPEON B TIPOMEKYTOYHOH MONOCTH (YPOBEHB BOJBI U
rasa).

Kpowme enasnozo - oyenxa nogedenus namypnoti TBC, nepecpemoii ocmamouHbim Meniom, 603MONACHA NPU
HEKOMOopbIX YC08Usx oyenka nosedenus ppaemenmos TBC noo akmuernou 3001, Ha yuacmxe HII3.

6.I1podemb1/BONIPOCHI ISl AOPA0OTKH (He B MOPSAKe BAKHOCTH):

6.1 ITocTTecTOBOE XpaHeHUe M MCCIeJOBAHMA; TYITHKOBBIX MPOOJIEM 31€Ch HE BUIHO, HO TI0Ka ITOCTTECTOBBIC
HCCIIEIOBaHNS HE MPOPaOOTaHBbI.

6.2. Tun Temion30asaunn

-BHYTPEHHEH U €€ He0OX0IMMOCTH (CBs3aHa C )KapocToikocThio Tpyd M TK 1 KOp3WHBI U XUM. MTOBEICHUEM B TIape);
ZrO2 BuauMO TIpUeMIIeMa, €CITH JOCTYITHA, MHAa4Ye - HepiKaB. CTaIb(POIh

- HapyXHO¥ (rpadUTUPOBAH. yIiepoaHas TKaHb KaKETCsS NPUEeMIIEMOM, CTalTb(OJIb HESICEH B OTHOILICHUU PEAKIUK HA
oTaJjaHye BOJBI);

6.3. U3mepenne ypoBHsi/koaudecTBa Boasl B KEIL ;
[Tpo6ooTOOPHI, KYITOHEI K U3MEPEHHS cocTaBa aTMoc(eps! mapa (Bogopox, JIII , a/3omm...);
Hazo BeIOpaTh onTHMaNbHbIC penieHns U3 6ombmoro Habopa.

6.4. MecTomnooxxeHue 6a4KoB JJ1s MepeMeleHusi BoAbI u3 mojoctu TBC u o6patHO 1 11151 cOpoca mapa: BHE HITH
BHyTpH CK;

Bue CK - mporie , ¥ 0 CyTH I0CTaTOYHO Oe30MacHo, HO Hapymaercst yucrora npuHiuna AT/l mmbo Haxo nenats
cBoii Mansiii CK;

BuyTtpu CK - 3arecHsiercst npoctpancTBo npoxoaok kananoB CKP or nmonoctu T/U3 B BCK; cnenyer pemars B xo71e
JIETaIbHOI0 KOHCTPYHPOBAHUSL.

6.5. OceBble TemI10NOTEPH , BCTPEYHBIIi epeHoc BOAOPOIA M apa

B ITyXOW JITMHHOM BepTuKainbHON TpyO6e MTK B pexnmax 6e3 opranmzosanHoi Ell mapa, xorma HyxeH
MakcuMaibHbIN HarpeB TBC u moanepxanue mapoBoit armochepbl. DTO HHTEpECHAs U clIabo MpeICTaBICHHAS B
Ko/laX Hay4dHas npoOJieMa He BIMSET Ha 0e301acHOCTh, HO BaXKHA U JJIS1 pEaKTopa, 0COOCHHO - B CBSI3H CO
cnennukoit maposoro rornoganus [1P1] 8 PEMK.

Bonee noapoOHOEe onrcaHne KOHCTPYKIIMH U 000CHOBaHUE 11e7ecoo0pa3noctu u bezomacHoctd CUUTA cum. B
MIPUIIOKEHHH.

Teneps mociie KPaTKOro M3I0KESHUS XapaKTPUCTUK onmbITOB HA NRU, M BO3MOKHOCTEH OIBITOB HA IETJIE B PEAKTOPE
UI'P u Ha crenne CUMTA, yMECTHO OABITOKUTE UX CpaBHEHHE MEXy co00ii U ¢ skcriepumenTtamu tuna CORA u
PHEBUS.
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Hannsie gt TBC PWR, nonydeHHble Ha HHTETPAJIbHBIX OMBITaX C JUIMHHBIME MozenssMu myukoB Ha NRU (mpoekt
FLHT) n na kopotkux Mozemsix Ha crennax tuna CORA (BHe peaktopa) 1 PHEBUS (Ha peakTopHoO#i netie), Bo
MHOTOM IPUTOAHEI 1 [uis anantanui K PEMK, HO He YIHTHIBAIOT BEChbMa Ba)KHBIX (MOXKET OBITh PEIIAIOIINX )
crienUIeCKUX 0COOEHHOCTEH KOHCTPYKIMY, 00IbII0N JUIMHEL U TertooOMeHa ocymmenHoi TBC ¢ agefikoit
rpaduTOBOro 3aMeJUINTEIIsL.

Auetiky MOJCHO u c1edosano 6l 8OCnpou3gecmu Xoms 6vl Ha 0OHOM U3 3/0002Pe6AeMbIX HEeMBEIIbHbIX
mennozuopasruveckux cmenoax IICEH (unu KC) u/unu na cmende TKP-@ u 8 mesnivHoM IKChepumeHme Ha KOPOMKOU
coopxe 6 nemne UI'P - 6eposamuo eOUHCmMEeHHOM OOCIMYNHOM peaKmope ¢ ONblMmHbIM KAHAIOM OOCMAMOYHO
bonbuio2o duamempa, Ho ¢ KOPOMKOU AKMUBHOU 30HOU KAK Y NPAKMUYECKU 6CeX OOCHYNHBIX UCCIe008AMENbCKUX
Peakmopos .

A HamypHYyO KOHCMPYKYUIO , ONIUHY, 8bl2OpaHUe U UMUMAMOP A4eUKU MONCHO UMemb Ha MeHee Npeye3uoHHoOM (U
MHo20 bonee Oeutesom, wem NRU) cmenoe unmezpanvrio2o uzyuenus msicenvix asapuii (CUUTA) npu onumenvrom
ocywenuu u nepezpese ocmamounvim meniosvioenenuem TBC PEMK 6 bacceiine svioepoicku.

3akaouenue

AHanu3 He)OpPMaILHOT'O M3yUESHHUSI MBICIMMBIX TsDKeNbIX aBapuit PBMK nokasan cnenuduyeckyto BO3MOXKHOCTb U
1eJ1eco00pa3sHOCTh YIPOLIEHHOTO MParMaTHYecKoro MoJIxo/1a, O3BOJISIOETr0 H30eXaTh HE00X0JUMOCTH
TOIPOOHOTO M3y4YeHUs pa3BUTHSA TA TIIyOOKO B OOJIACTH TSDKEIBIX MOBPEXKICHUN aKTHBHOM 30HBI (UTO HEU30EIKHO
JUTA KOPITyCHBIX peakTopoB Tira BBOP u npu ¢popmanuzoBanHOM akagemMudeckoM noaxone K TA).

Hmeercst BBy BO3MOXKHO Oosiee mosiHasi )eHOMEHOJIOTHYecKas SICHOCTh KJIIOYEBBIX MTPOIIECCOB M MaclITaboB
BpeMeEH u nocaeactBuii TA,

-BBIABJICHHE Y3KHX HESICHBIX MECT C HEOONBIIMMH 3a1acCaMU JI0 HETPHEMIIEMBIX TTOCIIEACTBUH,

-KOHCEPBATUBHBIN "00X01" 3THX MECT, OIPEIeTICHNE U OIIEHKA JOCTYIHBIX Mep 0cIa0IeHNs IPUYHH U TOCIESICTBUH
TA,

-BbIJICJICHHE ¥ NPOBEJICHUE MUHUMYMa JIOCTYITHBIX IPUOPHUTETHBIX NCCIICIOBAHHH.

Omom noodxoo eo3modrcen 6 cuny eadxchwvix ocobennocmeii PEMK (cnaboe camoeauienue peakyuu OeieHus, 8blCOKASA
MenIoemMKoCnb 30Hbl, MEXAHUIMbL NONEPEYHO20 OMBOOA OCMAMOYHO20 MENN08bIOeNEHUA U Th 0), 0eNaAIoUUX
HeaKmyanbHblM U3yueHue 6blCOKOMEeMNepamypHo20 KOPUyMa u NO360NAI0UWUX OCINAMbCS 8 OCHOBHOM GONU3U
noepanuunol obnacmu medxcoy "undamage and damage core”.

Ha 6a3e mono0HOI H1e0JIOrHH U HaKOIUIEHHOT'O OMBITA B ATOM KIII0Ue paHee ObUIN BBIACICHBI IPHOPUTETHBIE THIIBI
MTOTEHIMAJIFHO ONACHBIX aBapuil U Jaiee:

B 1-oii wactu (rmaBbl 1 1 2) OCHOBHBIE TPYIITHI aBApHH KPATKO OLICHEHBI C YKa3aHHBIX TIO3UINH U IPeUIoKeHa
MUHUMH3HpOBaHHas MaTpuna npuoputetHeix HUOKP s Bamumarum orieHok U pacueTHbIX KonoB 3[1A PBMK.
Bo 2-oi#f wacTtu (rmaBsl 3,4) B paMKax yIPOIIEHHOTO MParMaTHYECKOro MOAX0/1a BKpaTIe 00CyKIeHBI Habop,
criequdrIecKue 3aa41 ¥ aKIEHTHI PACUETHBIX KOJIOB U BOBMOXHBIX HCTOYHUKOB JaHHBIX JUIS UX BaJHJALIUH.

B 3-eif wacTu (ry1aBbl 5,6,7) pHUBEICHBI KpaTKHE JaHHBIC M CPABHEHUE MAaJOOCBEICHHBIX HCTOUYHUKOB TAHHBIX :
MIPOEKTOB n3ydeHns: noseaeHH TBC B yCIOBHUAX JUIMTENEHOTO aBAPUITHOTO OCYIICHUS U OCTATOYHOTO
TEIUIOBBIICIICHUSI.

3TO MO3BOJISET, B YACTHOCTH, BUAETh MecTo TA ¢ anuTensHbIM neperpeBoM TBC ocTaToYHBIM TEIIIOM, U MECTO
COOTBETCTBYIOIIMX MOJHOMACIITAOHBIX ONBITOB M opuruHansHoro Crenna Muterpansueix Mcecnenosanuit TA
(CHUTA) Bo3moskHOTO Omaronapst ocobeHroctsim PEMK.

3JTOro TUMNa, HO MHOTo OoJIee JaJIeKUe OT HATYPhl U 1Oporue 0oJee MPENe3nOHHbBIE ONBITH Ha SKCIIEPUMEHTAIBHBIX
cOopkax MoyHOM JUIMHBI 1pH Beicokoit Temneparype (FLHT tests) mpoBoamiuce Ha peakrope NRU B Kanage .
Onu u CUUTA, a Takxke BO3MOXKHOCTHU HCIONIb30BaHus peakropa UI'P nns nonyuenus nanseix no TA PEMK u
paccMOTpEHBI B TPEThEH YacTH padoTHI.

BoiBoabI

1. Ha 6a3e HaKOIJICHHOTO OIBITAa U3Y4YeHHs MPOEKTHBIX U TsDKenbIx aBapuii PEMK panee Obutn BBISIBIICHBI
KPUTHUYECKH BAYKHBIC IPHOPUTETHBIE Tpynmnbl TA.

Wx onenka nmokasana, 4to "K c4acThio" 0071acTh BEICOKO -~TEMITEPAaTyPHOT0 KOPHyMa 1 BOOOIIIEe 00J1aCTh TOTAIBHBIX
paspymenuii akrusHOM 30H6 B PBMK "manounnTtepecHa", nbo, Hapumep,

-0onpmHCTBO TA, pa3BHBAIOIIMXCS MOCIIE TallIeHHs [IETTHON peakluy, He JOCTUTAI0T ITOH 00JIacTH TeMIeparyp,
1mbo
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- Hekoropble TA Ha MomHOCTH (THIa ATWS) BXOIAT B 3Ty 0011aCTh HENpUeMIIeMO OBICTPO M TJIIyOOKO, TaK 4TO
JIeTAJIN yIITyOJIeHHs 3TOTo Npoliecca MaJOBaXKHBI M IIPEKIE BCETO HY>KHO (M MOXKHO) €ro OJIOKMpOBaTh, a HE N3ydaTh
ero JajbHeiee yriyoaeHue u T 1.

2. Mns TA PBMK Baxkna 00acTh mpolieccoB-siBiieHui BOm3u rpanuibl undamage and damage core ; oHa MHOTO
porie 001acTH NIyOOKUX Pa3pyMICHUH U BRICOKOTEMIIEPATyPHOT'O KOPUYMa, XOTS U BIMeeT psif "y3kux mect” (B TOM
YHcIIe, TUI0X0 MOJACIHpYeMBIe dIIeMeHTH ¢ 2,3-D nByx(ha3zHo# rHapo-THHAMUKON 1 MAJIBIMA 3allaCaMU JI0 TIPEICIOB
00JIBIINX TOBPEXKICHUH ), KOTOPHIE U JOJDKHBI OBITH IPEIMETOM BHUMAHHUS [IPH OTIPEICIICHUH 32129
COOTBETCTBYIOIIMX YaCTHBIX KOJIOB U WX BAJIUAIIHH.

B aTux ycnoBusx HeNpoAyKTUBHO cieqoBath npaktuke TA BBOP u co3naBath ci10XHbIA yHUBEPCATbHBIA KOMILIEKC
KOJIOB JJIsl OITUCAHUS SBJICHUH B TTyOMHE 007IacTH Aerpaaliiyl akTUBHOW 30HHI 1 2,3-D BEICOKOTEMIIEpaTypHOTO
KOpUYMa, KoTopas Majio akTyainbHa a1 PEMK.

3. B pabore npeioxeH, apryMeHTHPOBaH M YaCTUYHO MCIOJIb30BaH OoJiee MPOCTON M MPOIyKTUBHBIHA
"mparmMaTH4HBIN" IOAXO07 : Ha 6a3e (EHMEHOJIOTHIECKOTO aHAIN3a M OLICHOK OIPE/IeJICHbI TPAKTHYECKH BaKHBIC
"y3kre MecTa" TOHUMAaHHUs, ONMUCAHUS U 3HaYNMOCTH oTeHInanbHEIX TA PEMK , cooTBeTCTBYIOIMIIE MEPHI
yCTpaHEeHUsl y3KUX MECT, 331a41 KOJIOB M UX BAIUJIAIIMY , KOTOPBIE BIIOCIEACTBUH Oy/1yT OCHOBOHU "yHUBEpPCAIBHOTO'
KOMIIEKca KOZIoB B akTyanbHOH Juist PEMK oGnactu (a He Ha000poT - cHavyaa BCEOOBEMITIOIINI KOMIUIEKC KOJIOB,
a m3 Hero - "y3kue Mecta" TA 1 Mephl UX yCTpaHEHUS ).

4. IonyueHa COOTBETCTBYIOIIAS 3TOMY HOAXO0Y MUHHUMHU3UPOBaHHAsl MaTpulia Bepudukanuu (Ti1.2), CBA3bIBAIOIIAsN
kitoueBsble podiemsl-saBieHns TA PBMK ¢ pexxuMamu, B KOTOPBIX OHH MOTYT PEaIn30BaThCs, M C HCTOYHUKAMU
JAHHBIX JJIS BAIMAAIMH UX MOJIEJICH; TeM caMbIM, 110 CYTH JIeJIa, ONPEACIAIOTCS U pa3yMHbIH HaOOp KOI0B 1
OTHOCHTEJIFHO IOCTYITHBIM MHHUMAaJIbHBINA HA00p UCTOYHUKOB JAHHBIX AJISI UX BAIUAINH, aKIICHTUPOBAHHbIEC HAa
"y3kue mecta" TA PEMK. U npo6nematnka TA PBMK nepecraer ObiTh HeonpezieaeHHOH "TyMaHHOI Teppa
WHKOTHUTA", a CBOJUTCS B 0003puMbIe 8 obmacteii [1-4 , 6 pesxuMoB U 4 peanbHO-0CYIIIECTBUMBIC TPYIIIBI CTCHIOB.

5. OmpezeneHsl 11e1eco00pas3HbIe B 3THX YCIOBUSX YacTHBIE KOJBI UX CIIEIM(UUECKHE 3a/1a4l ¥ UCTOUYHUKU TaHHBIX
JUTsl Batuganuu (CM. riaBsl 3,4) , B TOM 4ucie:

5.1 Hcrionb3oBanue B crienualibHBIX pexkumax u popadortka crerna [ICh PBMK (1 otyactu crenna KC) ans yuera
MIOTIEPEYHOT0 TeII000MeHa ¢ TPAPHUTOBON STICHKOM.

5.2 Pa3zpabotka xonoB o npobiaemam PIT mpu mpicmumerx MPTK u monaep)kuBaronmx CTeHAOB Ha 0a3e cTeHna
TKP-25 (nax HUMU paboTaeT KOMIUIEKCHBIA KOJUIEKTHB nox arupoin DHUNLT).

5.3 Pa3paboTka TeXHHYECKUX IPOEKTOB CTEH/IOB N3yUYEHUs MOBeeHUs aBapuitHo ocymeHHbIX TBC . [loctaTrouHo
TTOIPOOHEIH TIpeIBAPUTEIFHBIN aHaIwu3 U cooTBeTcTBYOmuit onbiT PWR Ha xoportkux (CORA,PHEBUS) n
mmHHBIX (FLHT tests, NRU) mozensx moaTBep aaeT meaecoo0pa3HOCTh BHITOMHEHHS IPOSKTOB METIH ¢ KOPOTKOH
coopkoii Ha peakrope UI'P u ¢ HatypHoii, o6nyueHHoit TBC - Ha cternne CUMTA B Oacceline BBIACPKKH 3/0/10Ka
PBEMK, kotopsrii nemesie, agpdexruBHeit u 6ezomnacuei, yem FLHT/NRU.
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Coxkpauenust

ATIT
EB

BC
BPYK
ar
AT
ElN
3KTO
3ITA
Ure
HUTK
KEIT
KYP
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HII3
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IIBK
IIBC
I
[P
111
PUA
PII
CAOP
CK
CKP
CHUHUTA
OTBC
TA
TI' /]
VI'P
DK
ATWS
blackout
CCF,CCFL
FLHT

aBapus ¢ IOTepell TeINIOHOCUTENS,

OacceliH BBIIEPKKH OTPaOOTaHHOTO TOIIJIMBA,
OapabaH cemaparop,

OBICTPOICHCTBYIOLIMI PeyKIIMOHHBIN KIlalaH,
JM3eNbIeHepaTop,

JIBOWHast IUPKOHUEBas TPyOa,

€CTECTBEHHAs [IUPKYJIALHS,

3aKpHU3MCHAsA TEIUIOOTAAYa,

3alpoeKTHasl aBapus,

UMITYJILCHBIN TpahUTOBBII peakTop,
HMMHTATOP TOTUIMBHOTO KaHaNa,

koHTyp EIl,

KPUTHUYECKUI YaCTUYHBII pa3phlB,

JIeTy4YHe IPOIYKTHI JICJICHHS,
MHOKECTBEHHBIE PA3PBIBBI TOIUTMBHBIX KaHAJIOB.
HaIlOPHBIN KOJUIEKTOD,

HYDKHSISL TUTUTA 3aIUThI,

OTIBITHBII KaHaJ (WJIM 0OpaTHBIHA KiaraH),
IapoBOIsTHAsT KOMMYHHUKAINS,

MIapOBOJISIHASL CMECH,

MPOJYKTHI JACTCHUS,

MapOLMPKOHNEBAs PEAKIHS,

MIPOLIECCHI- SIBJICHHS,

PEaKTUBHOCTHAsI aBapus,

PEaKTOpHOE NPOCTPAHCTBO,

cUCTEeMa aBapHiHOTO OXJIAXICHHS PeaKTopa,
CTPaxOBOYHBIN KOXYX,

cUCcTeMa KOHTPOJISI U PeryTHpPOBaHHs,

CTEH/I UHTEerpajbHOTO M3yuyeHus TA
oOmyuennast/otpaborasmas TBC,

TsDKENas aBapus,

TEPMOTHIPOJMHAMHUKA ,

ypaHrpa(uToBbIi peaKTop,
SKCTIEPUMEHTAIILHBIA KaHaJ.

mporiecchl 0e3 cpadbateiBaHus A3,
JUINTEJbHAS! TOTEPSI CUIIOBOTO 3/MTUTAHMS,
counter current flow (limitation),

full lenght high temperature tests.
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